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24 REASONS 
TO BUYTHE 
COURIER 2400 MODEM. 



Auto 


IL Sends up to 240 characters a second 3 Cuts phone bills 
Increases productivity 41 Auto-dialing ' 0 Auto-answering 
Full Hayes compatibility, uses full AT command set 
Compatible with all popular telecommunications software 
@ Clean, clear transmission of data ®-User can instruct 
modem to continuously repeat a command^ffl® Displays all AT 
commands on terminal/computer screen^^^Advanced signal¬ 
filtering technology ensures accuracy “1® Easy reference 
operating instructions printed on underside of modem 
DIP switches externally accessible^^;^Permits user to adjust 
14 S-register settingsjM^^djustable speaker provides audio 
p hone line monitoring^iErLets you know length of each calL^ 
Tells you status of a call in progress on screen 
5^nalog loopback self-test in answer and originate modes 
Nine LED display panel includes high speed indicator 
'i^uto-answer fallback from 2400 bps to 1200 or 300 bps 
-dial fallback from 2400 to 1200 bps SS Full two-year 
warranty ^ Available as internal slot modem for IBM PC 
and compatibles ^ The price: just $699 , . 

courier 


2^.00 
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by U.S. Robotics, inc. 

8100 McCormick Bivd. 

Skokie. IL 60076 
Phone: (312)733-0497 
Telex: 650-186-3130 

Illinois: 1-800-Oiai-USR 









The multi user data base management system 
that puts mainframe power in your micro. 


ZIM is a fully integrated fourth generation application 
development language that Is loaded with these features 
and more. 

• POST RELATIONAL mmHi 

— Entity Relationship Model 

— Powerful extension of Relational Model 

• REPORT WRITER L|||V 

— Unlimited break levels, summary/ NHF k 

detail reports, output to disk, ! T 

printer, terminals / J 

• FORMS PAINTER AND MANAGER - 

— Menus, data entry, data display 

— Box fields 

— Old field value recall 

• DATA DICTIONARY 

• COMPILER • PROGRAMMING LANGUAGE 

• APPLICATION COMPLEXITY SUBJECT 
ONLY TO HARDWARE LIMITATIONS 


The Information Interface 


• RETRIEVAL STRATEGY OPTIMIZER 
— Automatic use of 8087 chip (if available) 
• APPLICATIONS PORTABILITY 
MULTI-USER 
— Full transaction processing control 
• C LANGUAGE INTERFACE 
• QUALITY PRODUCT SUPPORT 

Zim is a mainframe data base 
management system that runs on 
^ ^ micro-computers. If you want 

■ mainframe power, speed, flexibility and 

:rface freedom from arbitrary 
limitations ail at 
a micro price, talk to 
us about an evaluation system. 


Dealer inquiries are welcome. 


Z^KTHE 

INFORMATION INC. 


• UNLIMITED FILE RELATIONS 
— One to one 
— One to many 
— Many to many 
— Unrelated 


1 785 Woodward Drive 
Ottawa, Ontario K2C 0R1 
(613)727-1397 
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If lightning stUl scares you, 
you're using the wrong file managei: 



Be sure. Btrieve”. 

Lightning may strike. But it doesn't 
have to destroy your database. 

Btrieve™ file management offers au¬ 
tomatic file recovery after a system 
crash. So accidents and power failures 
don't turn into database disasters. Your 
Btrieve-based applications will come up 
when the lights come back on. 

Fast. Btrieve is lightning fast, too. Its 
b-tree file structure automatically 
balances—you never waste time reor¬ 
ganizing the index. And Btrieve is writ¬ 
ten in Assembly language especially for 
the IBM PC^^. The result: electrifying 
speed on file maintenance routines. 
Applications that run fast. Users who 
don't waste time waiting. 

The standard for networking. When 
your application requires multi-user file 
sharing, Btrieve/N (network version) 
sets the standard for the industry's 
most popular LANs: IBM's PC Net¬ 
work, Netware™, Davong MultiLink'^'^, 
Omninet™, PC Net™, EtherSeries™, 
Nestar™, and NetOne™. Btrieve/N 


offers safe network file management 
that coordinates simultaneous updates 
and protects against lost data. 

Fully-relational data management. 
Using SoftCraft's entire family of 
products gives you a complete, fully- 
relational database management sys¬ 
tem. Rtrieve™ adds report writing 
capabilities for generating the reports 
you need. Xtrieve™ speeds users 
through database queries with interac¬ 
tive, on-screen menus—no command 
language or special syntax. 

For professional programmers. 

Btrieve is the fast, reliable answer for 
all your application development. In 
any development language—BASIC, 
Pascal, Cobol, C, Fortran, and APL. 
With multikey access to records. Un¬ 
limited records per file. Duplicate, 
modifiable, and segmented keys. Varia¬ 
ble cache buffer. 

With Btrieve, you can develop better 
applications faster. And know they'll be 
safe if lightning strikes. 


Suggested retail prices: Btrieve, $245; 
Btrieve/N, $595; Xtrieve, $195; 

Xtrieve/N, $395; Rtrieve, $85; 
Rtrieve/N, $175. Requires PC-DOS or 
MS™-DOS 1.x, 2.x, or 3.x. 

Btrieve, Xtrieve, and Rtrieve; IBM; Net¬ 
ware; Davong MultiLink; Omninet; PC 
Net; EtherSeries; Nestar; NetOne; and 
MS are trademarks of SoftCraft Inc.; In¬ 
ternational Business Machines; Novell 
Data Systems; Davong Systems Inc.; 
Corvus Systems; Orchid Technology; 
3Com Corp.; Nestar Systems Inc.; 
Ungermann-Bass; and Microsoft Inc. 



SofTCraftlnc. 

P.O. Box 9802 #917 
Austin, Texas 78766 
(512) 346-8380 Telex 358 200 
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UPTOWN PRINTERS / RICHARD M. FOARD 

All’s quieter on the printer front with the introduction of IBM’s new letter-quality printers: Quietwriter and Wheelprinter. 

49 

GRAPHIC ENHANCEMENT / THOMAS V. HOFFMANN 

The IBM Enhanced Graphics Adapter offers more than any other graphics card—more modes, more memor\', more colors. 

58 

UNTANGLING PROGRAMS / STEVEN ARMBRUST and TED FORGERON 

A new breed of debuggers combines software with a board and a probe, resulting in increased power and speed. 

81 

ENCRYPTION METHODS / VICTOR MANSFIELD 

The first installment in a series on data security describes the development of encryption techniques. 

96 

CRC CALCUUTION / W. DAVID SCHWADERER 

Data transmission errors can be detected with almost 100-percent accuracy by using effective CRC calculations. 

118 

FEE-SEARCH HELP FOR PC-DOS / ARTHUR A. GLECKLER 

Three utilities, FilePath, SCOUT, and EasyPath, provide directory management features that PC-DOS is lacking. 

00 

SCREEN COMPOSURE / THOMAS McNAMEE 

Display managers are a new class of utilities that do for screen design what word processors have done for writing. 

149 

SEARCHING WITH SOUNDEX / THOMAS W. MADRON 

Data retrieval systems that use alphabetic character strings can attain a high degree of reliability with the Soundex Algorithm. 

163 

RECURSIVE CURVES / EUI IN LEE 

The Hilbert and Sierpinski fractal curves can be plotted in BASICA using the Graphics Dehnition Language. 

171 
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/ Screen and Keyboard Enhancement 

j j tor the IBM - PC, XT and Compatibles 

y / /A/toivs you to conveniently scroll back 
J through data that has gone off the top of 
/ your display screen. 

Allows you to easily recall and edit your , 
' previously entered DOS commands and j 
data lines. J 

Very easy to use, fully documented. Com- j 
patible with all versions of DOS, mono- j 
chrome & graphic displays. j 

$69 - Visa, M/C, Check, COD, POs / 
Phone orders accepted / 


Make Your Work Easier! 


To Order or to Receive Additional 
Information, Write or Call; 

Opt-Tech Data Processing 

P.O. Box 2167 • Humble, Texas 77347 
(713) 454-7428 

Dealer Inquiries Welcome . 
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OPT-TECH SORT “ 


SORT/MERGE program for IBM-PC & XT 

Now also sorts dBASE il files! 

• Written in assembly language for high performance 
Example: 4,000 records of 128 bytes sorted to give 

key & pointer file in 30 seconds. COMPARE! 

• Sort ascending or descending on up to nine fields 

• Ten input files may be sorted or merged at one time 

• Handles variable and fixed length records 

• Supports all common data types 

• Filesize limited only by your disk space 

• Dynamically allocates memory and work files 

• Output file can be full records, keys or pointers 

• Can be run from keyboard or as a batch command 

• Can be called as a subroutine to many languages 

• Easy to use, includes on-line help feature 

• Full documentation — sized like your PC manuals 

• $99 —VISA, M/C, Check, Money Order, COD, or PC 
Ouantity discounts and OEM licensing available 

To order or to receive additional information 
write or call; 

OPT-TECH DATA PROCESSING 

P.O. Box 2167 Humble, Texas 77347 
(713) 454-7428 

Requires DOS, 64K and One Disk Drive 


nn 


J 


iO 

OURNAL 


Jy 


VOL. 3, NO. 4 


PUBLISHER: Newton Barrett 
EDITOR: Will Fastie 

EDITORIAL 

MANAGING EDITOR: Marjory’ Spraycar 

EXECUTIVE EDITOR: Julie Anderson 

TECHNICAL EDITORS: Jeff Duntemann, Susan Glinert 

SENIOR COPY EDITOR: Susan Holly 

COPY EDITOR: Gail Shaffer 

CONSULTING EDITOR: Thomas V. Hoffmann 

CONTRIBUTING EDITORS: Steven Armbrust, Richard Foard, Ted Forgeron, 
Arthur A Gleckler, Augie Hansen, William H. Murray, Max Stul 
Oppenheimer 

EDITORIAL SECRETARY: Diana L Carey 
EDITORIAL ASSISTANT: Carole Autenzio 

ART & PRODUCTION 

ART DIRECTOR: Ina Saltz 
ASSOCIATE ART DIRECTOR: Jane Frey’ 

ART ASSISTANT: Sandra Ray’ 

ADVERTISING SALES 

MARKETING COORDINATOR: Julie Henderson 
ADVERTISING COORDINATOR: Michele Fischetti 
DISTRICT MANAGERS: 

Rita Burke, Jan Schultz—East Coast 
Lisa Kampfmann—Midwest 
Ted Bohr, Bill Bush, Phyllis Egan—West Coast 
ACCOUNT REPRESENTATIVES: 

Rosemarie Caruso—Midwest 

Pam Sigal, Arlene Steadman—West Coast 

CIRCULATION 

CIRCULATION MANAGER: Shane Boel 

CIRCULATION SALES DEVELOPMENT: Daniel Rosensumg 

MEDIA MANAGER: Melinda Kendall 

COMPUTER PUBLICATIONS DIVISION 

PRESIDENT: Kenneth H. Koppel 

SENIOR VICE PRESIDENT: Eileen G. Markowitz 

VICE PRESIDENT, Editorial: Jonathan D. Lazarus 

VICE PRESIDENT, Production: Baird Davis 

VICE PRESIDENT, Licensing & Special Projects: Jerry’ Schneider 

VICE PRESIDENT, Creative Services: Herbert Stem 

VICE PRESIDENT, Circulation: Alicia Marie Ivans 

VICE PRESIDENT, Circulation Services: James Rarnaley 

MARKETING MANAGER: Ronnie Sonnenberg 

BUSINESS MANAGER: Gary A Gustafson 

EDITORIAL DIRECTOR: Ernest F Baxter 

ZIFF-DAVIS PUBLISHING 

PRESIDENT, Richard P. Friese; SENIOR VICE PRESIDENT, Philip T Heffeman; SENIOR VICE 
PRESIDENT, Philip Sine; VICE PRESIDENT, William L Phillips; TREASURER, Selwyn Tanh- 
man; SECRETARY, Bertram A. Ahrams 

EDITORIAL OFnCE 

PC TECH JOURNAL, The World Trade Center, Suite 211, Baltimore, MD 21202. 
301/576-0770. The Source: STY682; MCIMail: PCTECH. 

ADVERTISING OFFICES 

(East Coast and Midwest) One Park Avenue, New York, NY 10016. 
2121505-5185. 

(West Coast) 3460 Wilshire Blvd., Los Angeles, CA 90010. 213/387-2100 
11 Davis Drive, Belmont, CA 94002. 415/598-2290. 

SUBSCRIPTION INQUIRIES 

PC TECH JOURNAL, P.O. Box 2968, Boulder, CO 80321. Subscription service: 
800/525-0643. Back issues: send $7.00/copy to PC TECH JOURNAL, Box CN, 
1914, Morristown, NJ 07960. 

PC TECH JOURNAL (ISSN 0738-0194) is published monthly, $29.97 for one year, $52.97 for 
two years, $69.97 for three years. Additional postage 112 for Canada & Foreign by Ziff-Davis 
Publishing Company, One Park Avenue, New York, NY 10016. Application for Second-Class 
Postage Rates pending at New York, NY 10001. POSTMASTER: Send address changes or 
subscription inquiries to P.O. Box 2968, Boulder, CO 80321. 

PC TECH JOURNAL is an independent journal, not affiliated in any way with International 
Business Machines Corporation. IBM is a registered trademark of International Business 
Machines Corp. Entire contents Copyright ® 1985 ZifiF-Davis Publishing Company. All rights 
reserved; reproduaion in whole or in part without permission is prohibited. Contaa Jean 
Lamensdorf, Manager, Reprints/Rights & Permissions. 212/503-5448. BPA membership 
(Seleaed Market Audit Division) applied for Oaober 1983. 



CIRCLE NO. 179 ON READER SERVICE CARD 



































The world's first intelligent multi-user multi-tasking 
fileserver for the IBM PC, PC-XT, PC-AT and 
compatibles. Faster and more powerful than the AT. 

With features no non-intelligent disk subsystem can 
offer. 

INTELLIGENCE An onboard 8 MHz 80186 16-bit 
CPU. 128K (expandable to 512K) RAM memory. An AT- 
compatible bus with 5 expansion cardslots. 

POWER Up to 71.30 MByte formatted hard disk capacity. 
Fast 30 MS. voice-coil access. Cache memory. Real time 
multi-tasking concurrent operations. Hard 
disk or tape boot. 

FLEXIBILITY 5 pc/at- 

compatible cardslots accept all 

Core 45 and Core 75 are trademarks of 
Lancore Technologies, Inc IBM PC, XT, 
and AT are trademarks of IBM 
Corporation. ® 1985 Lancore 
Technologies, Inc. 


PC-compatible networks. Like IBM, Sytek, 3Com, and 
others. Core's motherboard also accepts 8-or 16-bit 
peripherals. Like printers and modems. Making these devices 
accessible to all users. Optional SCSI interface is also available. 

SECURITY Streaming 45/60 MByte cartridge tape 
backup. And thanks to our onboard CPU and operating 
system, no lockout of other users. Added protection through 
our password security system and turnkey operating panel. 

RELIABILITY Less than 1 in 10® soft errors. Less than 1 
in lO^i hard errors. Internal diagnostics. Error correction. 

Unmatched handling of media defects. 

Core 45” and Core 75” intelligent hard 
disk systems. The only 
dedicated fileserver for your PC 
and compatible system. Why 
wait? Lancore's here now. 


^ LANCORE 

Technologies, Inc. 

We gave storage a mind of its own. 

31324 Via Colinas, Westlake Village, CA 91362 
(818) 991-5100 Telex: 532044 


LOOKING FOR A D€n€R FIL€S€RV€R THAN IBM PC-AT? 
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Programmers’ P&ntas 


Phoenix makes programmers’ dreams come true. With the 
best-engineered, highest performance programming tools 
you can find. A fiill line of MS^'^-DOS/PC DOS programs 
and utilities no other company offers. All designed to help 
you write, test and deliver the best programs possible. 
Top-of-the-line quality at a price you can afford. 


Finally, A Lint For MS-DOS. 

Now you can get the full range of 
features C programmers working in 
UNIX^^ have come to expect from their 
Lint program analyzer. 

With Pre-C^” you can detect struc¬ 
tural errors in C programs five times 
faster than you can with a debugger. 
Find usage errors almost impossible to 
detect with a compiler. Cross-check multiple source files 
and parameters passed to functions. Uncover interface bugs 
that are difficult to isolate. All in a single pass. Capabilities 
no C compiler, with or without program analyzing utilities, 
can offer. In fact, Pre-C outlints Lint, since you can handle 
analyses incrementally. 

And, Pre-C’s flexible library approach lets you maintain 
continuity across all the programs in your shop, whether 
you use Pre-C’s pre-built libraries, pre-existing functions 
you already have, or some you might want to buy yourself. 

Plus, you’re not limited to one particular library, and 
Pre-C keeps track of all the libraries you’re using to make 
sure that code correctly calls them. $395. 


Vrv-i 


Assemble Programs Twice As Fast. 

Pasm™ 86 assembles Masm files 2 to 
3 times faster than Masm 3.0. Pasm86 
supports 8086/88, 8087, 80186 and 
80286 processors. 

With Pasm86’s built-in defaults, you 
can write code quickly since you won’t 
spend hours learning all the control 
statements needed at the beginning of your program. You 
can define symbols on the command line. Decide whether 
you want error messages or not. And, put local symbols 
within procedures. $295. 

Still Fixing Bugs The Hard Way? 

Pfix^'^86 Plus, the most advanced 
symbolic debugger on the market, 
eliminates the endless error searches 
through piles of listings. Locate in¬ 
structions and data by symbolic name, 
using symbolic addresses. Handle 
larger, overlayed programs with ease. 

An adjustable multiple-window display shows source and 
object code and data, breakpoint settings, current machine 
register and stack contents simultaneously. An in-line as¬ 
sembler allows program corrections directly in assembly 
language. Powerful breakpoint features run a program full 
speed until a loop has been performed n times. 

With a single keystroke you can trace an instruction and 
the action will be immediately reflected in source, object, 
data, stack, and register windows. Another key begins a 
special trace mode that executes call and loop instructions at 
full speed. Designed to work with both Plink86 and 
LINK linkage editors. $395. 


Pti^>/j/z/.v 





Special Thanks to Gasten Audrey of Framingham, MA. 


Pmate, Plink86, Pfix86 Plus, Pasm86, and Ptel are trademarks 
of Phoenix Software Associates Ltd. 


MS-DOS, and MS LINK are trademarks 
of Microsoft Corporation. 









ies by Phoenix. 



Get The Lead Out 

Of Binary File Transfer. 

Pmale 


Ptel™ is the universal binary file 
transfer program for MS-DOS 2.0 or 

3.0. You can move binary files fast and 
accurately. Upload or download groups 
of files from Bulletin Boards or remote 



computers. Move files between dissim¬ 
ilar machines and operating systems. 



Ptel’s advanced binary protocol, Telink, offers better- 
than-Modem7 accuracy and performance. Faster transfer 
speeds. An on-screen update of error correction, blocks, 
transferred, and time to complete. 

Includes popular Modem? and XModem protocols. With 
Checksum or CRC. Plus Kermit and ASCII. $195. 

Maximize Your Program’s 
Efficiency. 

Pfinish^*^ delivers the fastest running 
programs possible. This performance 
analyzer lets you “zoom in” on the 
inefficient parts of your program. 
Whether written in assembly language. 

_C. Pascal. Fortran. Even Basic. Unlike 

profilers available today, Pfinish under¬ 
stands the structure of your program and reports the amount 
of activity and time spent in its subroutines or functional 
groups. Pfinish analyzes both overlaid and memory resident 
programs. Down to the instruction level. Reports are dis¬ 
played. Stored on disk. Or printed out. In tabular form or 
histograms. 

Do a dynamic program scan. Identify the most frequently 
executed subroutines. Find inefficient code that costs your 
program valuable time. Rank subroutines by execution fre¬ 
quency. $395. 


Pre-C and Pfinish are trademarks of Phoenix Computer Products 
Corporation. UNIX is a trademark of AT&T Bell Laboratories. 



Why Work With A Primitive 
Editor? 


More than a powerful editor, 

Pmate^*^ is a text processing language. 
An emulator of other editors. A lan¬ 
guage-specific editor for C, Pascal, 
and Fortran. Pmate^*^ can even run in 
the background! 

You get fiill-screen, single-key edit¬ 
ing. Ten editing buffers. Horizontal and vertical scrolling. 

A “garbage stack” buffer. A built-in macro language with 
variables, control statements, radix conversion, tracing and 
120 commands that you can group and execute with a single 
keystroke. $225. 

Why Squeeze Your Program 
More Than You Have To? 

The Plink™86 overlay linkage editor 
brings modular programming to 8086/ 
88-based micros. Write large and 
complex programs without worrying 
about memory constraints. Work on 
modules individually, link them into 
executable files. Use the same module in different programs. 
Changes the overlay structure of an existing program without 
recompiling. Use one overlay to access code and data in 
other overlays. 

Plink86 links Intel-format modules. $395. 

Call (1) 800-344-7200. In Massachusetts (617) 762-5030. 

Or, write. 

Phoenix Computer Products Corp. 

1420 Providence Highway Suite 115 
Norwood, MA 02062 
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HOW DO THE TOP-RANKED SOFTWARE FIRM 
MAKE THEIR BUCKETS OF SAND SO ROCK SOI 
ASK ATRON, THE PEOPLE WHO INVENTED 
THEIR DEBUGGING TOOLS. 
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What better way to answer the question “How-did-l-get- 
here?” than to have PROBE display the real-time trace data it 
saved while your program was ftxfinutinn? Now vnn fian dQ|| 
grain-by-grain review of any sand storm. 

And with the SOURCE PROBE™ upgrade to to 
you can display source-code statements* as you step ^ 
through your source program. Through a window, you can 
continuously view critical high-level data structures. The next 
several source code statements are also displayed, 
previewing what the program is about to do. 

For screen/keyboard-intensive debugging, PC PROBE’S 
RS232 port allows screen-switching or debugging from an 
external CRT. For interface/hardware debugging, PC PROBE 
can act as a logic analyzer, trapping interrupts, I/O locations, 
and even signals brought in from external logic probes. All 
this is impossible to do with software debuggers. Which is 
why the pros use PC PROBE. 


You can’t pick up a PC-related magazine without seeing an 
^itojial reference to Borland International’s SIDEKICK™ 
&gram; It’s one of the most popular programs ever sold to 
^“arid PC-compatible users. 

^:^RTUNE magazine talks about Phillip Khan’s brilliantly 
M^oxecuted marketing plan and a well-designed piece of 
^^lare.-AH true. But how successful would Borland be if 
f^ffoductWeren’t absolutely rock solid? 

^ Someone said that if your only tool is a hammer, you tend 
to treat all problems as if they were nails. While it’s certainly 
possible to.hajTimer out PC products with mere softwarg, 
debuggers, thousands of professionals in^plfeds of' 
companies are using Atron debuggwf^^l' ' ‘ 

As you can see, thirteen of the top thirty software 
packages were created by Atron customers. Their hammer; 
ATRON’S PC PROBE™, a hardware-assisted software 
debugging tool that plugs into your PC or compatible. 


THE PROS DEBUG THEIR SAHD CASTLES 

: The PC PROBE has an umbilical that replaces your PC 
- processor chip. Now that you can trap and catalog every 
.signal and memory reference, you’re ready to pound sand 
; like the big boys do. 

PC PROBE can trap a bug which overwrites a memory 
location. Because complex pointers are normally used for 
memory addressing, this bug occurs frequently and is quite 
.:^. diOicult to find. As for mere software debuggers, what good 
a debugger that can be wiped out by a program bug? 


TODAY THE DESERT, TOMORROW THE WORLD? 

Will you become king of the top-ten sand pile? Well now, 
history does have a way of repeating itself. Get your PC 
PROBE Federal Expressed to you today, so you can hammer 
on some sand, and on your competition, tommorow. 
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THE DEBUGGER COMPANY 

20665 Fourth Street • Saratoga, CA 95070 , ^{40^^ 

PROBE is compatible with Microsoft C. Uttice C. C Innovations C. Microsoft Pascal, and Assembly language. SOURCE FOR CHART: PC WEEK/SOFTSEL TOP LIST, PC WEEK, 1/2a^. 
r^^fi^ OOfix, SiOEKlCK’? Borland intemtionai, PC PROBE”‘/MBUS PROBE”* Atron Corp. Atron also has a Multibus”* debugging product for your integrated 8086/8087/8088 applications, and the us 
|t|ttfiitic8l to PC PROBE’S. Copyright © 1985 by Atron Corp. Advertising by The Rick Bennett Agency, 408/258-2708. ’ v 



























































DIRECTIONS 


WELLFASTIE 


Microsoft Re-emerges 

The IBM of mkrocomputer software 
companies is back in the driver’s seat. 


E xactly one year ago, in last April’s 
issue, I spent these pages ruminating 
about PC/EX (just then announced) and 
die arrival of the UNIX world at the 
PC’s doorstep. At the time, IBM had en¬ 
dorsed UNIX (or at least embraced it). 
Digital Research had the mandate for 
future UNIX development, and Micro¬ 
soft, for all its early work on XENIX, 
was effectively out of the spotlight. What 
a difference a year makes. 

Microsoft is squarely back in the 
spotlight. From my perspective, it is so 
much in the spotlight that it is casting 
deep and dark shadows for the other 
players, even AT&T. What brings Micro¬ 
soft center stage again is not just XENIX, 
but an entire strategy that has a good 
chance of allowing the company to re¬ 
tain its position as the premiere micro¬ 
computer software company for a long 
time to come. Although its strategy is 
not entirely known, we can speculate. 

XENIX-286 is poised to become 
Microsoft’s flagship product, perhaps 
more important to the company for the 
future than MS-DOS is today. There is a 
strong, company-wide commitment to 
the success of this new operating sys¬ 
tem. The development status of other 
Microsoft products also bears this out; 
many decisions have obviously been 
made with XENIX in mind. 

Microsoft has a good story to tell. 
Company President Bill Gates speaks of 
critical mass, the point at which 400,000 
installations of UNIX exist (100,000 do 
today) and UNIX can be said to be a 
commercial success. Microsoft has be¬ 
gun a series of XENIX-286 seminars for 
independent system vendors (ISVs) to 
encourage them to build applications in 
the XENIX environment and to tell 
them what kind of support they can ex¬ 
pect. A special service, called Microsoft 
DIAL, has been established to provide 
such support; although not free, DIAL 
may help improve Microsoft’s reputa¬ 
tion for support among smaller ISVs 
and OEMs, which is mixed, at best. 


Three events in the life of XENIX 
are significant to its success: 

1. IBM selected XENIX-286 for private 
labeling as PC-XENDC, announced 
with the PC/AT and available now. 
This establishes XENIX as the de 
facto standard for the AT. 

2. AT&T has announced that it will 
place the System V XENIX on its 
price list for the PC6300. It must be 
a major embarrassment for the 
owner of a license to buy its prod¬ 
uct back from a third-party vendor, 
but this was apparently the only 
way AT&T could deliver a satisfac¬ 
tory UNIX implementation for its 
own machine. 

3. Microsoft has agreed to upgrade 
XENIX-286 to the UNIX System V 
standard from its current status as 
System III. Furthermore, AT&T has 
announced its verification and cer¬ 
tification program to determine if 
UNIX implementations comply with 
the AT&T standard. XENIX is ex¬ 
pected to be the first product veri¬ 
fied and as such will have an enor¬ 
mous jump on the market. 

It looks like Microsoft’s long-term 
investment in UNIX R&D has paid off. 
Digital Research is out of the picture. 

We have only to see if Bill Gates’ pro¬ 
jections for the future hold up. That will 
require 1 million 286-based machines 
to be sold in the next 12 months, of 
which 20 percent must be multiuser 
systems. Only one company has the 
potential to build and sell that many 
machines, and the only question is 
whether or not IBM actually will. 

There can be no question that Mi¬ 
crosoft’s DOS is an important product. 
With 3 million installations, MS-DOS is 
second only to Microsoft’s own BASIC 
interpreter as the most widely distrib¬ 
uted software product. It is the de facto 
standard, and MS-DOS compatibility has 
become an absolute requirement for 
any computer built around the Intel 86- 
family architecture. 


MS-DOS has a promising future. 

For PCs used as single-user, single-task 
machines, it is the only choice because 
just about every application expects it. 
For TopView and Microsoft Windows 
(see below), it is the base upon which 
the concurrent operation of tasks is 
built. In either case, Microsoft’s network 
software (the basis for the IBM PC-Net- 
work software) provides access to other 
services via the LAN. Those categories 
cover a lot of machines and exclude 
only serious multitasking environments 
and terminal-based, multiuser situations. 

Microsoft appears to be planning 
well ahead with MS-DOS. It will admit, 
if asked nicely, that DOS 4.0 is in the 
works and that it includes multitasking. 
On developments beyond 4.0 how¬ 
ever —or even regarding the details of 
4.0—^Microsoft is keeping silent. 

MS-DOS/XENIX COMPATIBILITY 

Microsoft seems determined not to give 
up any market opportunity or share for 
MS-DOS. To cement its position, it is 
stressing two important points. First, 
MS-DOS and XENIX are being moved in 
the direction of execution compatibility. 
Microsoft claims that a software devel¬ 
oper will be able to build an applica¬ 
tion, obeying minimal rules, that will 
run in both environments. This means 
that a single disk with a single program 
on it will run in either environment. 
Just consider where the UNIX market 
would be today if every MS-DOS pro¬ 
gram ever written could run in XENIX! 
And consider the savings a vendor 
might realize in packaging, stocking, 
and marketing if only one product 
could be sold. If Microsoft can pull this 
one off, it will be a heroic deed. 

Second, Microsoft is waving the 
banner for XENIX as the natural habitat 
of the MS-DOS applications developer. I 
have to agree. If I were writing a pro¬ 
gram, I would much rather do it in the 
sophisticated environment provided by 
UNIX than in the more rarified atmo- 
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sphere of MS-DOS. I suppose I can 
learn to love command names, such as 
grep and awk and cat, even if those 
names bear little resemblance to their 
functions. It’s just that kind of function I 
want when I’m programming. 

In the first half of this year, every 
Microsoft language product will be up¬ 
dated with a major release. In each 
case, the update is to deliver fundamen¬ 
tal improvements to the language prod¬ 
ucts while at the same time providing 
full compatibility between MS-DOS and 
XENIX. Versions of the languages will 
run in either environment, and the 
XENIX versions will produce code for 
either system. 

The leading edge of this wave of 
releases is C, a new version of the lan¬ 
guage developed internally by Microsoft 
and of which it is obviously proud. A 
quick check of a few developers who 
have been using C with the prerelease 
copies of XENIX (sold to ISVs by Micro¬ 
soft under special arrangement with 
IBM) indicates a positive response to 
the product. PC Tech Journal has ex¬ 
perimented with a prerelease version of 
the MS-DOS version and will review the 
production copy shortly. 

Gates has spoken for years about 
bridging the gap between MS-DOS and 
XENIX. Developments in the language 
area are the first, most important, visi¬ 
ble sign that the gap is narrowing. 

Microsoft is going to become quite 
competitive in the area of windows, too. 
Just last month in these pages I wrote 
about IBM TopView. My thesis was that 
IBM might try to push its new environ¬ 
ment into a new standard. Well, Micro¬ 
soft Windows may interfere. 

Microsoft Windows is a multitask¬ 
ing supervisor that sits over MS-DOS 
and provides a graphical, icon-based 
visual interface to the user. As expected, 
it is operated with a mouse. During a 
recent visit to Microsoft, I saw the most 
current version of Windows running on 
an AT. This, of course, gives a perfor¬ 
mance advantage, but it was also using 
a color graphics adapter (CGA), which 
is a disadvantage. Nonetheless, it looked 
and ran beautifully. 

Microsoft was supposed to have re¬ 
leased Windows last fall but delayed the 
introduction by nine months, to June 
1985. It was just about to enter alpha 
testing when I saw the demo, but it 
looked very polished and finished to 
me, notwithstanding one crash. 

Microsoft Windows is an important 
product because it delivers a full graph¬ 
ical display. This capability will enable 
software developers to build creative 


new kinds of applications similar to 
those now being seen on Apple’s 
Macintosh. In fact, Microsoft is going to 
publish some applications for Mac, and 
expects the authors to port the pro¬ 
grams to tlie PC and Windows after the 
Mac versions have been delivered. The 
developers of Windows say that a Mac 
programmer will have no problem with 
the port, because many similar facilities 
will exist in both environments. 

It’s a sensational product. If the 
technical assessment is good, and soft¬ 


ware developers understand the envi¬ 
ronment, Microsoft will have a winner. 

So there you have it. Except for the 
current lack of a Windows counterpart 
in XENIX, all the parts fit together to 
form a significant, unified thrust into 
the market. If the products are as good 
as they seem at first glance, it will be a 
,rare desktop indeed that does not sport 
a Microsoft operating system, interact 
via the Microsoft visual interface, or run 
applications built with Microsoft tools. 


OBSERVATIONS ON AN INDUSTRY GATHERING 


Julie Anderson, PC Tech Journal’s 
executive editor, attended the 1985 
Personal Computer Forum in Plx)e- 
nix January^ 27-30. More than 450 
computer indusUy experts and 
watchers were present at the forum, 
sponsored by Esther IDymiTs EDven- 
ture Holdings, to discuss issues relat¬ 
ing to the software marketplace. 

Apple executives Steve Jobs and 
John Sculley added color and con¬ 
troversy to the Personal Computer 
Forum, but this was clearly not an 
Apple show. The IBM PC was the 
focus of discussions on applications 
development, and IBM’s market in¬ 
fluence was so strongly felt that the 
remark was made during a work¬ 
shop on disk drives diat the 3^-inch 
disk has not been standardized in 
height, power use, or configuration 
because IBM had not yet announced 
such a peripheral. 

A major topic of discussion cen¬ 
tered on how a software developer 
gets a product to die user. The gen¬ 
eral consensus was that retailers 
create bottlenecks; they know only a 
handful of products to demonstrate 
to users. It is important to realize, 
however, that retailers have no 
vested interest in becoming familiar 
with every available product. Their 
responsibility lies in serving their 
customers, as opposed to the indus¬ 
try as a whole. In reality, they can ef- 
feaively sell solutions to customers 
by being thoroughly familiar with 
only a few good products. 

A frustration for developers is a 
dilemma shared by retailers and 
end-users alike. The software mar¬ 
ketplace is glutted with products—^so 
many that it is almost impossible to 
distinguish one product’s strong 
points from another’s. 

In addition to the overabun¬ 
dance of products is anodier serious 


impediment to using a new produa: 
learning a new user interface. A 
common core user interface is 
needed. Tliis would be a standard 
outer shell that would get the user 
into a program and a standard inner 
layer that would present the func¬ 
tions of the program in some prede¬ 
fined and agreed upon way. Howev¬ 
er, each developer must recognize 
diat because people visualize ideas 
differently, this interface must be 
flexible and offer the user a choice 
among a variety of views of die data. 
IBM’s Topview and Microsoft's Wind¬ 
ows are moving in that direaion. 

Another hotly debated topic at 
the PC Forum was the type of prod¬ 
uct that should be delivered to 
users. Unfortunately, users are still a 
vague entity: are they technical or 
not; are they end users or develop¬ 
ers; do they want tools or complete 
applications? The answer is that 
there is no universal user. Produa 
opportunities exist across a broad 
spectrum of users in both vertical 
and horizontal markets. 

A reluctance was apparent 
among forum participants—except 
for Bob Borland, director of strategic 
planning for IBM—to develop for 
the vertical market. Such applications 
require a significant investment of 
time in selling, custom-installing, 
support, and ongoing enhancement. 

It is more cost-effective for the de¬ 
veloper and retailer to deliver a tool 
that the user can easily customize to 
meet individual needs. 

Virtually everyone agreed on 
one point: future success stories like 
those of VisiCalc, WordStar, or Lotus 
1-2-3 will be made with new con¬ 
cepts for products and not with re¬ 
makes of word processors, spread¬ 
sheets, or data managers. 

—JUUE ANDERSON 
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Introducing the Hercules’ Graphics Card 
for the technical user. 


OK. We confess. The 
Hercules Graphics Card in 
the picture above isn’t a 
special version for the tech¬ 
nical user. 

In fact, it’s exactly 
the same as the standard 
Hercules Graphics Card 
running programs like 1-2-3™ 
and Symphony™ in more 
than 100,000 IBM® PCs. 

We just wanted to make 
the point that the Hercules 
Graphics Card is not only 
big with business users—it’s 
also the most popular high 
resolution graphics card for 
the technical user. 

Why? We run more 
software than anyone else. 

The Hercules Graphics 
Card is supported by more 
technical software than any 
other hi-res graphics card. 

There a re word proc¬ 
essors that 
can produce 
publication 
quality documents with 
mathematical formulas. 

There are programs 
that enable your PC to 
emulate a graphics terminal 


Qylx I 


and run mainframe graphics 
software. 

There are toolkits of 
graphics utilities that can be 
linked to popular program¬ 
ming languages. 

There are CAD pro¬ 
grams that can provide 
features normally associated 
with $50,000 systems. 

And we supply free 
software with 
each card to do 
hi-res graphics 
with the PC’s 
BASIC. No one else does. 

Hardware that set the 
high performance standard. 

A^en we introduced the 
Hercules Graphics Card in 
August, 1982, it set the 
standard for high resolution 
graphics on the PC. 

But we didn’t stop there. 
In the past two years, we’ve 
continually refined the 
original design. 

Ibday’s Graphics Card 
gives you two graphics 
pages, each with a resolu¬ 
tion of 720h X 348v, and a 
parallel printer port- 
standard. 



A 2K static RAM buffer 
elegantly eliminates scrolling 
flicker. And our exclusive 
safety switch helps prevent 
damage to your monitor. 

Convinced? Good. Now, 
how about a little color? 

Should you want IBM 
compatible 
color graphics 
for your sys¬ 
tem, then the 
new Hercules Color Card is 
the smart way to go. 

It gives you a parallel 
printer port and a size small 
enough to fit in one of the 
XT’s or Portable’s short slots. 

And both Hercules 
cards are compatible with 
the new AT™ and backed by 
our two year warranty. 



Call 1800 532-0600 
Ext. 403 for the name of the 
Hercules dealer nearest you 
and we’ll rush you a free info 
kit. See why the company 
that made the first graphics 
card for the IBM PC still 
makes the best. 


Hercules. 

We’re strong on graphics. 


Address: Hercules, 2550 Ninth St., Berkeley, CA 94710 Ph: 415 540-6000 Tfelex: 754063 Trademarks/Owners: Hercules/Hercules Computer Tbchnology, 1-2-3, 
Symphony/Lotus Development; IBM, AT/Intemational Business Machines 
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Big business accounting for 


IBMs new Business Management 
Series for Personal Computers. 

IBM’s Business Management Series 
(BMS) can improve your accounting in so 
many ways, they’re almost uncountable. 

It’s derived from accounting 
software big IBM madiines are famous 
for, but for not so big an investment. 

(If you don’t have a PC already, keep 


reading. BMS is a terrific reason for 
buying one.) 

There are six easy-to-learn 
programs in BMS, and they can woric 
alone or with each other. 

For example: 

Inventory Accounting helps you 
maintain more responsive, and therefore 
more profitable, levels of stock by taking 
its informatics directly from.... 


Order Entry and Invoicing, which 
offers flexible methods of pricing, 
discounting and taxing while it helps you 
automatically update.... 

Accounts Receivable for a clear 
picture of your open accounts to improve 

Cieneral Ledger Payroll 


IBM IBM 




The BMS programs work alone or as a team. 
You can start with one, such as General Ledger or 
Payroll, and add others later. Or, buy all at once. If 
you plan to own several, consider an IBM computer 






companies with smaller numbers. 


cash flow and reduce bad debt. 

Payroll keeps records, writes 
paydiecks and W-2 forms, easily tackles 
multiple pay rates and frequencies, and 
much more. 

Accounts Payable not only writes 


Accounts Payable Accounts Receivable 



IBM IBM 


like the PC/XT. It lets you store them, perma¬ 
nently, inside your machine. Very handy. Here’s 
another tip. IBM’s new Personal Decision Series 
(for spreadsheets, writing, graphing, etc.) can 


checks, it helps you decide to whtxn and 
when. And, like other BMS programs, it 
feeds into.... 

General Ledger, a ‘‘big picture” 
program that gives you something all the 
green notebooks and #2 pencils in the 


Order Entry Inventory Accounting 



take information directly from BMS. Very, very 
handy. And ask about IBM Extended Support, a 
way to ^t software updates and telephone assis¬ 
tance, direct from IBM. 


world never will: 

The ability to see more quickly and 
clearly not only where you are, but where 
you’re going. 

To learn more, see an IBM Product 
Center or authorized IBM PC dealer. 

For their number, and a free 
brochure, call this one—800-447-4700. 
(In Alaska and Hawaii, 800-447-0890.) 



Personal Computer Software 


Little Tramp character licensed by Bubbles Inc., s.a. 
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Mountain 


WHY WATT? GET 100% 
COMPATIBLE HARD 
DISK AND TAPE 
BACKUP FOR YOUR 
IBM® PC AT™ FROM 
MOUNTAIN TODAY 

Hike-up your basic AT to an enhanced 
AT with Mountain's internal hard disk. 
Installs in minutes using the AT's disk 
controller, power supply, and DOS 3.0. 
Choose from 20MB, 35MB or 120MB 
(formatted). 

And don't forget our AT internal 
tape that lets you back up your 
irreplaceable files with complete 
confidence. It's fast. Economical. Easy- 
to-use. And installs in minutes. Complete with 
menu-driven software. Choose from 27MB or 
BOMB (formatted). 

Both come network-ready to support Novell, Orchid PCnet,® NESTAR 
and 3COM Ether Series. 

Why wait for IBM's hard disk when you can get just the 
capacity you need today. Plus reliable tape backup. 

See them tod<^ at Entre (1-800-HI-ENTlfe), Morris Decision 
Systems, MBI Business Centers, Office Technology Plus 
(Federal Agencies only), and other leading computer stores. 

For more information, write: Mountain Computer, Inc., 

300 El Pueblo Road, Scotts Valley, CA 95066. Or call 
(408) 438-6650. TWX 910-598-4504. 


THE PEAK OF PERFORMANCE 


Mountain is a registered trademark of Mountain Computer, Inc. IBM is a registered 
trademark, and AT is a trademark of International Business Machines Corporation. PCnet 
is a registered trademark of Orchid Technology. 

©1985 Mountain Computer, Inc. 


1-800-458-0300 (in California, 1-800-821-6066) 

In Canada, coll Parity Plus Inc. (416) 673-3321. 

In France, call Compusol 01-530 07 37. 

In Sweden, coll Nordic Data 08-730 50 50. 
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KERMIT CONFUSION 

I would like to like PC Tech Journal. It 
would be a lot easier if you could find 
a way to stop making egregious techni¬ 
cal blunders. In the January issue, for 
example, you assert on page 6l that 2 
to the 10th power is 512. It isn’t; as 
most of your readers (but apparently 
none of your staff) know, it’s 1,024. 

Augie Hansen holds a more serious 
misconception, and repeats it several 
times in his article on “Kermit” O^nuary 
1985, p. 110). The error is his belief 
that there are computers that “insist on 
using the high bit of a byte (character) 
for parity.” He repeats it, writing “data 
cannot be transmitted over data paths 
that are limited to seven data bits plus a 
required parity bit.” He says it again 
later in the article, making the error 
blatant: “Many mainframe systems, 
including IBM’s, require that the high 
bit in every byte be used for parity.” 

Hansen is confusing a unit of stor¬ 
age with a unit of transmitted data. All 
micros, almost all minicomputers, and 
most modern mainframes (including 
IBM’s) store data as eight-bit bytes in 
which all eight bits are significant data. 

The units of data sent over a phone 
line have nothing to do with the eight- 
bit bytes stored in the computers it con¬ 
nects. There are two conventional char¬ 
acter sizes in the TTY-style, asynchro¬ 
nous communications links for which 
Kermit is designed: seven bits and eight 
bits. Any computer, including IBM 
mainframes, may support one or the 
other or both. Different dial-up ports 
on the same mainframe may use differ¬ 
ent character sizes. 

Given that the connecting link 
might limit transmission to seven-bit 
characters, how can a program send all 
eight bits of a stored byte? Kermit en¬ 
codes all types of data as seven-bit 
ASCII characters so it is able to operate 
with any link. 

Hansen has confused the issue of 
parity with the other concerns. A com¬ 


munications link may use even parity, 
odd parity, or no parity bit at all. Any of 
the six combinations of character size 
and parity are possible on a Kermit 
link, but Kermit is concerned only with 
the character size. 

Hansen’s article has a further in¬ 
consistency. In figure 3, “The Send-Init 
Packet Data Field,” there are references 
to “char ( )” and “ctl ( )”—functions 
that are explained nowhere else in the 
article. This is either the result of 
sloppy writing or of heavy-handed edit¬ 
ing of the author’s manuscript. 

This is all really inexcusably sloppy 
for a magazine whose whole purpose 
for being is its technical content. Sure, 
ordinary editors can be forgiven for not 
knowing that 2^^ = 1,024, and even ex¬ 
traordinary ones might not realize how 
confused Hansen is about byte sizes. 

But the magazine as a whole cannot be 
forgiven. You absolutely must develop 
some means of ensuring technical accu¬ 
racy and relevancy. If you don’t, I won’t 
bother to renew my subscription. 

David E. Cortesi 
Palo Alto, CA 

In my Kermit article I took the view of 
computer sytems in the larger sense, in¬ 
cluding the hardware that lets users 
make connections with the main com¬ 
puter, whatever it is. My attention was 
focused exclusively on the communica¬ 
tions issues and not at all on data stor¬ 
age within the communicating com¬ 
puters, although my words apparently 
failed to make that distinction clear. 

Most IBM systems in the 370 class 
use separate front-end equipment 
(COMTEN 3670, IBM 3705 or 3725, for 
example). The front ends are usually set 
to treat the high-order bit of eight-hit re¬ 
ceived data as a redundant (parity) bit. 
Unlike UNIX systems, which allow each 
user wide latitude in how the commu¬ 
nications channel is configured for 
data and parity, these IBM front ends 
generally cannot be configured by’ the 


user, so they are limited to seven-bit 
ASCII codes plus parity. For efficiency’, 
Kermit prefers to use eight-bit data, no 
parity when it is available. 

The purposes of the char( ) and 
ctl( ) functions are described briefly in 
figure 3-1 felt that no further detail was 
needed in the context of the general 
overview of Kermit. PC Tech Journal’s 
editing has never been ‘heavy-handed” 
on any of my articles. To satisfy Mr. 
Cortesi s curiosity, charj ) simply adds 
32 (20H) to an integer (0-94) to make 
it printable ASCII. Because the context is 
known a priori, a companion function, 
uncharf ), which subtracts 32 from its 
argument, can be used to recover the 
original value after transmission. The 
ctl( ) function does an exclusive OR of 
control codes (0-31 or 127) with 64 
(40H) to produce a character represen¬ 
tation while preserving the high bit. The 
same function is used to reverse the 
process. If one were to code this in C, it 
would be necessary to use tochar( ) in¬ 
stead of chari ) to avoid a conflict with 
the reserved word char. These tasks may 
be handled by the following macros: 

#define SPACE 0x20 
#define *XMASK 0x40 

/^Kermit conversion macros*/ 

#define tochar(x) ((x) -h SPACE) 

#define unchar(x) ((x) — SPACE) 

#define ctl(x) ((x)'^XMASK) 

Regarding the use of by’te and 
character as synonyms, it is an unfortu¬ 
nate colloquialism that I and other 
writers should avoid to spare the reader 
needless confusion. Thanks for the con¬ 
structive criticism. 

—AUGIE HANSEN 

Mr. Cortesi is, of course, absolutely right 
that 2^^ is 1,024. We regret the error. 

We are constantly working on ways to 
improve our editing process to prevent 
errors such as this from getting into 
print. Unfortunately, we sometimes miss 
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one, but we are glad our readers bring 
them to our attention. 

—WF 


SIGNmCANT BUGS 

The article, “Significant Figures, III” 
(Robert Gray, December 1984, p. 187), 
was very good. I wanted the conversion 
from ASCII to binary floating point and 
the binary floating point to ASCII so I 
could convert them to the 8087 format. 
To do this I entered the entire listing 


into my computer so I could get the 
code tested before I made the modifica¬ 
tions (I like to know if the bugs are 
mine or someone else s). 

In order to test these routines I 
coded a very simple four-function calcu¬ 
lator. It requests a number, then an op¬ 
eration, then another number. The pro¬ 
gram then performs the function and 
prints the answer. 

Of the bugs found, some could 
have been typos during transcription, 
but others were program logic errors. 


MEMO: Q 

QUIT 
WORKING 
SO HARD. 



These people have quit working so hard: IBM, Honeywell, Control Data, 
GE, Lotus, Hospitals, Universities & Government Aerospace. 


THE GREENLEAF FUNCTIONS™ 


THE library of C FUNCTIONS that probably has just what you need . . . TODAY! 

. . . already has what you’re working to re-invent 

. . . already has over 200 functions for the IBM PC, XT, AT, and compatibles 

. . . already complete . . . already tested ... on the shelf 

. . . already has demo programs and source code 

. . . already compatible with all popular compilers 

. . . already supports all memory models, DOS 1.1, 2.0, 2.1 

. . . already optimized (parts in assembler) for speed and density 

. . . already in use by thousands of customers worldwide 

. . . already available from stock (your dealer probably has it) 

. . . It’s called the GREENLEAF FUNCTIONS. 

Sorry you didn’t know this sooner? Just order a copy and then take a break — 
we did the hard work. Already. 


THE GREENLEAF FUNCTIONS GENERAL LIBRARY: Over 200 functions in C 
and assembler. Strength in DOS, video, string, printer, async, and system interface. All DOS 1 
and 2 functions are in assembler for speed. All video capabilities of PC supported. 
All printer functions. 65 string functions. Extensive time and date. Directory searches. 
Polled mode async. (If you want interrupt driven, ask us about the Greenleaf Comm 
Library.) Function key support. Diagnostics. Rainbow Color Text series. Much, much more. 
The Greenleaf Functions. Simply the finest C library (and the most extensive). 
All ready for you. From Greenleaf Software. 

... Specify compiler when ordering. Add $7.00 each for UPS second-day air. MasterCard, 
VISA, check, or P.O. 


General Libraries.... $175 
(Lattice, Microsoft, Mark 
Williams, Cl C86) 

(DeSmet C).$150 

Comm Library.$160 

GREENLEAF SOFTWARE, INC. 

2101 HICKORY DRIVE ♦ CARROLLTON. TX 75006 ♦ (214)446-8641 



Compilers: 

Cl C86.$349 

Lattice.$395 

Mark Williams ... $475 


GREENLEAF 
SOFTWARE (j 


My simple tests were as follows-. ' 
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My tests were not very extensive, but 
they found a number of problems. If 
the article had not been written as well 
as it was, I would not have tried to de¬ 
bug the program. Without the explana¬ 
tions of the algorithms, I do not think I 
would have tried to fix this program. 

These are the corrections I made 
to fix the bugs. I used the number 10 
because I knew the internal representa¬ 
tion of the number. The first test, 10 + 
10, gave strange answers. The interme¬ 
diate results showed that the conversion 
from binary floating point to ASCII was 
the problem. Nine instructions after la¬ 
bel ASCF5 is the instruction 

;get address of x from stack 
MOV BX,[BP]-H4 

This should be 

;get address of x from stack 
MOV BX,[BP]-h8 

The address of x may have been two 
words back in the stack after the entry, 
but the routine pushes two more words 
onto the stack before we get to this 
point. While I was looking for that bug 
I looked at the routine INT_F, which is 
called from ASC_F. INT_F calls RN_F, 
which did not look correct. The entry 
to RN_F is as follows: 

;save index registers 

PUSH SI 

PUSH DI 

;and BX 

MOV BX,CX 

;get operand in DXAX 

MOV DX,[DI]-H2 

MOV AX[D1] 

;clear CX 
SUB CX,CX 

The comments and the code did not 
seem to make much sense. Looking at 
other routines I decided that the 
SUB CX,CX should be the third instruc¬ 
tion in the sequence. 

;save index registers 
PUSH SI 
PUSH Dl 
;clear CX 
SUB CX,CX 
;and BX 
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MOV BX,CX 
•,get operand in DXlAlX 
MOVDX,[DI] + 2 
MOV AX[DI] 

I made this change without knowing if 
this would cause a problem later in my 
testing. It just made more sense that 
way, and I did not want to have any 
more problems than necessary. 

The next bug was with 10 - 10. 
After giving the correct answer my test 
program did strange things. The binary 
floating point to ASCII routine checks if 
the answer is 0, and, if it is, it goes to 
ASCFll, which is 

;this will be stored as “ 0” 

ASCFlliMOV WORD PTR [DI],“0 ” 

MOV BX,DI 
;offset in BX 

DEC BX 
JMP EXIT 

When we get to this point in the pro¬ 
gram, DI is pointing to the end of the 
area to store the ASCII data. The first 
move instruction will store the blank in 
the last byte of the field and the 0 in 
the first byte of the following field. To 
eliminate destroying the next field I 
changed the routine to 

;back up one byte 

ASCFll: DEC DI 

;this will be stored as “ 0” 

MOV WORD FI R IDI],“0 ” 

;ofifset in BX 

MOV BX,DI 
JMP EXIT 

Now 10-10 works correctly. 

Then I tried 10 * 10, and it worked. 
Then 10 * 0, which did not work. The 
answer shown was -OE-38. That is 0, 
but it should have been just 0. The 
MUL_F routine checks for either oper¬ 
and being 0; if either one is, it goes to 
MF2 

MF2: JMP FINISH 

The routine at FINISH expects the 
answer in DXlAX with the sign in DI. 
When we go to MF2, the high part of 
operand one is in DX and the pointer 
to operand one is in DI. So I changed 
MF2 to be 

MF2; SUB DX,DX 
JMP EXIT 

EXIT expects the answer in DXAX and 
a return code in BX. The entry to 
MUL_F clears AX,BX,CX, and DX, then 
loads DX with operand one. If the or¬ 
der of tests were changed from 

;opl high word in DX 
OR DX,[Dll-f2 


;zero only if operand is 0 
JZ MF2 

;op2 high word in CX 
OR CX,[SIl-f-2 
JZ MF2 

to 

;op2 high word in CX 
OR CX,[SI]-}-2 
;zero only if operand is 0 
JZ MF2 

;opl high word in DX 
OR DX,[DI]-h2 


JZ MF2 

then MF2 could be 
MF2: JMP EXIT 

I do not know if there are any 
more bugs, as I have done no other 
testing than described here. These were 
very simple tests just to check out the 
basic operation of the program. Now, 
please explain to me why you and your 
authors do not at least (1) compile and 
do a few simple tests of programs that 



Networking Raised to a 
Greater Power 


Advanced Technology. With it, IBM tripled the speed of the PC and 
increased its memory capacity five-fold. Now, you can harness the 
power of the AT with MultiLink Advanced a unique multi-tasking, 
multi-user networking system that runs programs under PC-DOS 3.0. 

Eight Workstations for the Price of an AT. Requiring only one AT, 
MultiLink Advanced''' enables terminals, such as the PC-workalike 
PC-Shadow'" (shown above), to emulate IBM PC’s having up to 448K 
RAM. Eight of these terminals cost about the same as a single AT. 

Instant Access to All of Your Resources. Utilizing “. . . the best 
print spooler for the IBM PC" (PC-Tech Journal), multiple users are able 
to print either at their workstations, or at a central location. Additional 
features include hard disk, file, and program-sharing. A wide range of 
programs are supported including WordStar", dBASE IN'", Multi¬ 
mate'", and Lotus 1-2-3'". 

Get the Advanced Story Today. Call The Software Link TODAY for 
complete details and the dealer nearest you. MultiLink Advanced'" 
is immediately available for $495 and comes with a money-back 
guarantee. VISA, MC, AMEX accepted. 


Jt^THE SOFTWARE LINK, INC 

8601 Dunwoody Place, Suite 336, Atlanta, GA 30338 
Telex 4996147 SWLINK 

CALL: 404/998-0700 

Dealer Inquiries Invited 


IBM. PC. AT & PC-DOS are 
trademarks of International 
Business Machines Corp. 


MultiLink Advanced “ & 
PC-Shadoware trademarks 
of The Software Link. Inc. 
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Debugging Bugging You? 

Torpedo program crashes and debugging delays with 
debugging dynamite for the IBM PC... 


UP PERISCOPE! 

First, you install the hardware. 

The hardware’s a special memory board 
that fits in a PC expansion slot. Its 16K of 
write-protected memory contains 
Periscope’s resident symbolic debugger. No 
runaway program, however berserk it may 
be, can touch this memory! 

Then you UP PERISCOPE. 

Use Periscope’s push-button break¬ 
out switch to interrupt a running 
program... even when the system’s 
himg! Periscope supports Assembly, 

BASIC, C and Pascal. In addition to the 
usual debugging capabilities, some of 
Periscope’s features are: 

Stop your system in 
its tracks at any time. 

Use symbol names instead 
of addresses. 

Run a program on one monitor and 
debug on another. 

Monitor your program’s execution 
with Periscope’s comprehensive 
breakpoints. 

Debug memory-resident programs. 

Put your time to better use. 

The Periscope system is $295. It carries a 30-day money-back 
guarantee and includes the memory board, remote break-out 
switch, debugger software, 100-page manual, and quick- 
reference card. The memory board is warranted for one year. A 
demonstration disk is $5.00. 

System requirements for Periscope are an IBM PC, XT or 
Compaq, PC-DOS, 64K RAM, 1 disk drive and an 80-column 
monitor. For MasterCard and Visa orders only, call 800/421- 
5300 (ext. R96) 24 hours a day. For additional information, call 
404/256-3860 from 9 AM to 5 PM Eastern Time. 

Get your programs up and running; 

UP PERIS(^^E! 

Data Base Decisions / 14 Bonnie Lane /Atlanta, GaT30328 
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you publish; and (2) use the machine- 
readable listings as input to a typeset¬ 
ting machine. I think that is the least 
you and your authors can do since your 
subscribers are paying you to give accu¬ 
rate articles and program listings. 

Robert A. Blair 
Walnut, CA 

Although they are nearly always present 
in numbers proportional to the size 
and complexity of the code, errors in 
published listings are frustrating. Mr. 
Blair has found several for which I do 
apologize and for which he has offered 
workable corrections. 

The errors he describes are egre¬ 
gious enough to explain his incorrect 
conviction that the routines were not 
tested. My reaction as I read Mr. Blairs 
letter was one of incredulity, because I 
had tested the routines. As I reexamined 
the code, however, I became even more 
incredulous, for it was clear that the 
program could not possibly work—yet 
it passed all of my tests. 

/ shall explain how this happened, 
but I should like first to point out that 
there is a lesson to be learned here. 

Some programmers, especially those 
without substantial experience in main¬ 
tenance programming, seem to hold the 
conviction that testing is some marvel¬ 
ous tool for the revelation of bugs, and 
that programs with easily discovered 
bugs must not, therefore, have been 
tested at all. This is not the case. Testing 
is a difficult art requiring time and 
patience. To test all likely combinations 
of data that might cause an error is 
virtually impossible. 

An example: I once had responsi¬ 
bility for maintaining a project man- 
agement system that had been run on a 
daily basis for about eight years, until it 
crashed because a major and minor 
Ctrl-Break occurred at the same tune. 
Now, this is an unlikely event—and one 
for which the original programmer 
should have tested. He did not, and the 
problem did not occur in eight years of 
continuous use, but it might have oc- 
curred the first time the program was 
run. Then the user would have com¬ 
plained—with some justification—that 
the program had not been tested. 

In this case, I missed an obvious 
data combination. Although I tested the 
multiplication routine with a 0 oper¬ 
and, I apparently neglected to test a 
second 0 operand when the first was 
not 0. Changing the order of the tests, 
as Mr. Blair suggests, solves the problem. 

Testing is further complicated, as it 
was here, by the fact that the testing pro- 
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cedure may actually compensate for 
etrors. For example, the routine at 
ASCFl 1 incorrectly stores a 0 in the first 
byte of the following field, but my driver 
routine printed the following field with 
the number so that the output looked 
fine. More surprising is the instruction 
MOV BX,[BP]+4 following label ASCF5. 
As Mr. Blair points out, the displace¬ 
ment should be 8, not 4. Since this in¬ 
struction picks up the offset of the num¬ 
ber to be converted, the routine cannot 
possibly work, but as the PC Tech Jour¬ 
nal staff can attest, my testing routine 
works just fine. The reason is simple, 
but until one encounters the error, not 
at all obvious. My routine stored the 
number to be converted at offset 0, 
and, by coincidence, the value saved at 
BP+4 also was 0. 

Possibly, the instructions to clear 
BX aiid CX at the beginning of the 
RN_F routine were transposed while I 
was editing the source file. In any 
event, to ai'iswer Mr. Blairs implicit 
question, the transposition might cause 
a rounding error in some cases. 

—ROBERT GRAY 


UNIVERSAL PROBLEM 

We read your article entitled “The Lim¬ 
ited Joys of Translated Software” O^^nes 
Creane, January 1985, p. 142), concern¬ 
ing the conversion of CP/M programs to 
the IBM PC, with much interest. 

In the past, we also experienced 
many of the same difficulties mentioned 
in the article. However, we have since 
introduced a new concept that elimi¬ 
nates these difficulties. 

Let me explain the Universal Ma¬ 
chine-Independent Assembly Language. 

Current assemblers for the various 
microprocessors use different instruc¬ 
tion mnemonics and formats for exactly 
the same operation. In fact, a single as¬ 
sembler will use several mnemonics for 
the same basic operation. This not only 
complicates transferring a program 
from one computer to another, but 
makes learning assembly language 
more difficult. By using a standard or 
universal set of mnemonics and instruc¬ 
tion formats, assembly language is not 
only easier to learn and use, but also 
simplifies the process of transferring 
programs between computers. 

The standard 8080 instruction set 
includes the following: 

;load reg A, absolute location 
LDA aa 

;Ioad reg A, indirect reg HL 
MOV A,M 


;load reg A, indirect reg BC 
LDAX B 

;load reg A, indirect reg DE 
LDAX D 

These four instructions all perform the 
same basic operation—moving a single 
byte of data from memory to the A reg, 
the last three being unique to 8080-type 
micros. These instructions can be re¬ 
placed by a single mnemonic using a 
standard format that is common to all 
computers and the other move data in¬ 
structions of the 8080. 


MOV A,Abs aa 
MOV A, (HL) 

MOV A,(BC) 

MOV A,(DE) 

This standard format eliminates the 
use of two unnecessary mnemonics 
(LDA and LDAX). Most important is the 
fact that in converting these instructions 
to another computer, the most that may 
have to be changed are the register des¬ 
ignators (HL, BC and DE). The use of 
standard instruction mnemonics and 
format also makes it easier for someone 


Create screefif 
like this 
In minutes. 
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In Basic and Pascal 

It's that easyl The same Screen 
Sculptor package generates programs 
in IBM Basic, Turbo Pascal, and IBM Pascal. 

Now, anyone can have attractive, intelligent 
input screens and sophisticated data entry 
routines in minutes. 

Move pieces of the screen around, select col¬ 
ors from a menu, draw lines and boxes, paint, 
repeat last character in any direction. And morel 
Specify variable names, data types, accep¬ 
table data ranges, pictures for edit checking, etc. 

Screen Sculptor then generates actual pro¬ 
gram source code based on your screen design. 
Use it as is or modify it. 

Requires an IBM PC, XT, PCjr, PC AT or 
100% compatible, 128K, DOS, one 320K disk 
drive and any 80 column display. 

30 day no-rlsk demo offer 

Order now and also get our free demo 
disk. Use the demo and the manual for up to 
30 days. If you're still not convinced of Screen 
Sculptor's power, return the package for a 
full refundl _ 

Credit card orders call 24 hrs/day, 
1 (8001 824-788ar operator 268. 

All other orders and inquiries call or write: Software 
Bottling Co, 29-14 23rd Ave, Long Island City, NY 
11105, (718) 728-2200. *NYS residents add 8.25% 
sales tax. Item-1130 
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We’ve Put a 
Local Area Network 
on a Disk 

Corporate Information Sharing. It’s been described 
as the key to increasing a company’s productivity. It’s 
also why large networks of PC’s are becoming more 
and more common in the workpiace...in spite of the 
fact that they’re costiy, difficuit to install, and incompat¬ 
ible with much existing software. 

Finally, there’s a solution to this corporate dilemma. 

Its name is LANLinkI“ 

A Software-Driven LAN That Uses Standard, 

RS-232 Ports. A major breakthrough in local area net¬ 
works, LANLink’“ uses your computers’ existing serial ports 
and runs under PC-DOS. 

Because all of the intelligence the network requires is 
on the server and satellite diskettes, expensive network 
interface boards aren’t required. 

A Powerful Network That’s Cost-Conscious. If 

you’ve been pricing board-driven LAN’s, you already 
know that they can cost over $1,000 per workstation. 

LANLink™ is different. 

Boasting a data transfer rate in excess of 100,000 BPS, 
LANLink™ is compatible with a wide range of programs. 
And because special boards aren’t required, installa¬ 
tion costs are one-third that of a traditional network. 

A Network Designed the Way Business Works. With 
LANLink;^ you’re able to customize your network along 
departmental lines using a data-sharing hierarchy and 
password-protected access. 

Get Started With LANLink’" TODAY. Call The Software 
Link TODAY for complete details and the authorized 
dealer nearest you. The LANLink’“ Starter Kit, priced at 
$495, comes complete with network software for both a 
server and a satellite computer. For a limited timei 50 
feet of RS-232 cable will be included free of charge. 


LANLink'^ is immediately available and comes with 
a money-back guarantee. VISA, MC, AMEX accepted. 




THE SOFTWARE LINK, INC. 


Developers of MuitlLink™ and MuitiLink Advanced™ 


8601 Dunwoody Place, Suite 336, Atlanta, GA 30338 Telex 4996147 SWLINK 

CALL; 404/998-0700 
Dealer inquiries invited 

MuitiLink, MuitiLink Advanced & LANLink are trademarks of 
The Software Link, Inc. PC-DOS is a trademark of IBM Corp. 
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not fully familiar with a particular pro¬ 
cessor (8080, for example), but who 
knows assembly language, to under¬ 
stand a program written for any type of 
computer. 

A large part of any program con¬ 
sists of a few basic procedures. The 
code required to perform these proce¬ 
dures may vary between computers, but 
the procedures are the same. A stan¬ 
dard set of mnemonics can be used to 
represent procedures common to all 
programs. For example, to move a dou¬ 
ble byte (word) of data from one mem¬ 
ory location to another on the 8080, 
these instructions would be used; 

;load reg HL 
LHLD aa 
;store reg HL 
SHLD aa 

And in Universal code: 

MOWW to,from 

Not only does this decrease the 
number of instructions required to 
write a program and make understand¬ 
ing the program easier, but also, and 
more importantly, the instruction 
MOWW is machine-independent. Proce¬ 
dural-type instructions can be reassem¬ 
bled for execution on any computer 
without changing the source code. 

Complex procedures can be imple¬ 
mented through macro instructions: 

;convert an ASCII string to a 
;single byte value 
ATON buf,lth,var 

This instruction uses the same basic 
format as any other assembly language 
instruction and is also machine-inde¬ 
pendent. The code required to perform 
the procedure is written as a separate 
external relocatable subroutine. Unlike 
with conventional macro assemblers, 
the assembler can conven the instruc¬ 
tion into a call to the subroutine, pass¬ 
ing along the parameters, and append 
the subroutine to the end of the pro¬ 
gram such that the subroutine itself is 
included only once. 

In effect, what you have is a cus¬ 
tomized, low-level compiler for which 
the users can define their own sets of 
instructions—instructions that are op¬ 
timized for their particular application 
and permitting a programmer to write 
programs in assembly language that are 
nearly machine-independent. 

We have been developing the use 
of Universal Machine-Independent As¬ 
sembly Language for the past four years. 
Although it requires deviation from the 
computer manufacturer’s specified set 


of mnemonics, a programmer can de¬ 
velop an assembly language program 
just as fast and with nearly as much 
transferability as any high-level lan¬ 
guage, while at the same time, eliminat¬ 
ing all high-level-language restrictions. 

Last year we started marketing a 
universal cross assembler for CP/M sys¬ 
tems called MOPI, which incorporates 
these concepts. We are now preparing 
an improved version for the IBM PC. 

We believe that assembly language 
still has a great future. It was the first 


programming language and has certain 
advantages over high-level languages. In 
fact, for certain applications it is the 
only language that can be used. Unfor¬ 
tunately, assembly language has fallen 
victim to circumstances, lack of any uni¬ 
formity or standardization, bad publici¬ 
ty, and misuse. 

Robert M. Fitz 
President 

Voice Operated Computer Systems 
Minneapolis, MN 


We have over 200 
cqrnplet^tested, and, documented functions. 
All source code and demo programs are included. 

The library was specifically designed for software 
development on the IBM PC, XT, AT and compatibles. There are no royalties. 

QOver 95% of the source code Is written In C. Experi enced prog rammers 
can easily “customize” functions. Novices can learn from the thorough comments. 

cU/vad[/ha^c t/tc ^cautionsarc abecit tc wittc 

Concentrate on software development — not writing functions. 


■ THE C UTILITY LIBRARY includes: 

i' .^O Best Screen Handling Available Windows Q Full Set of Color Graphics 
' Functions^ Better String Handling Than BasicQ DOS Directory and File Man¬ 
agement Execute Programs, DOS Commands and Batch Files Q Complete 
Keyboard Control Q Extensive Time/Date Processing Polled ASYNC 
Communications^ General DOS/BIOS gate^And More3 


QThe Library is compatible with: Lattice, Microsoft, Computer Innovations, Mark Williams 
and DeSmet. 

C Compilers: Lattice C—$349, Computer Innovations C86—$329; Mark Williams C—$449. 

C UTILITY LIBRARY $149 

Order direct or through your dealer. Specify compiler when ordering. Add $4.00 shipping for 
UPS ground, $7.00 for UPS 2-day service. NJ residents add 6% sales tax. Master Card, Visa, 
check or P.O. 



ESSENTIAL SOFTWARE, INC 

P.O. Box 1003 Maplewood, New Jersey 07040 914/762-6605 
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Introducing 

i a complete internal half- 
high 60 megabyte tape 
backup system for your 

IBM*ipd,XT,$QQc 

or AT for only 

Complete with tape drive, controller, and software 

And it works easily with all IBM 
compatible operating systems. Simply tell 
your tape drive you want to backup or 
restore the entire hard disk, or any file, or 
backup or restore by subdirectory, date, or 
everything since you last backed up. 

N 

-L 1 ow you won’t have to wait for 
the difficult to find hard-disk version of 
the IBM AT (model 99). You can buy the 
floppy disk IBM AT (model 68), add our 
hard disk and t^e drive system for about 
what you’d pay for the AT hard disk 
upgrade alone. It’s almost like getting the 
tape drive free. 



Let’s face it, we’ve all heard 
the horror stories of people 
who’ve lost data on their hard 
disk. True, it doesn’t happen 
often, but then disaster seldom 
does. With the amount of data 
you can put on a hard disk these 
days, no one in business can 
afford even a small disaster. 


When did you last 
backup your hard disk? 


Oh, you did it once with floppies 


and it was so time consuming 
that now you’ve convinced your¬ 
self nothing will go wrong? In 
other words, it can’t happen to 
you. And besides, at the prices 
they’re asking for tape back¬ 
up—$2,000 and up—you’re 
willing to take a chance. You’ve 
seen some tape drives for less, 
but you have to buy an expen¬ 
sive hard disk to go with it, and 
you’ve already got a good hard 
disk. Where can you turn for re¬ 
lief? 


iftM Compatible tape drive 
system complete for $995 


The Express Systems^” tape 
drive comes complete—half- 
high tape drive, controller, and 
software—for only $995. It’s 
absolutely IBM compatible—all 
60 megabytes of it. 

You can use your tape drive in 
the event your hard disk fails. 
And if you have to replace your 
hard disk, the tape’s ability to 
read bad sectors will let you re¬ 
place your hard disk with 
another even if the new one is 
not error-free. The tape re¬ 
quires very low power, too. 

And it doesn't poke along. It 
reads and writes at 90 inches per 
second (ips) and transfers data 
at up to 3.75 megabytes per min¬ 
ute in the streaming mode. You 
don't have to be a rocket scien¬ 
tist to figure that you can per¬ 
form an image backup of a 20 
megabyte hard disk in about 5 
minutes. But practically speak¬ 
ing, once you back up your hard 
disk completely for the first 
time, you never need to do more 
than invoke the archive com¬ 
mand—that convenient com¬ 
mand that tells your new tape 
drive to backup everything since 
you last backed up. If you back¬ 
up as often as you should, your 
Express Systems tape drive will 
finish the job virtually in 
seconds. 

The Express Systems software 
has additional benefits, like 
enabling you to use PC DOS ter¬ 
minology such as 
and “?”. It also has a built-in 
reformatter, built-in verification 
(to make sure you transferred 
what you thought you did), and 
it’s prompt driven, which means 
it asks you exactly what you 
want to do. 


Easy to install 


Before you get intimidated 
about installing our tape drive 
internally, you should under¬ 
stand that IBM 
doesn’t think it's 
too difficult. 

They're selling 
IBM PC ATs with 
instructions on how 
to add additional 
hard disks in the 
Installation and 
Setup manual that 
comes with the AT. 


Our instructions for installing 
your new Express Systems tape 
drive follow IBM’s clear, simple 
instructions. 


We even provide 
the tape cartridge 


Most people don't realize that 
the tape cartridge contains most 
of the critical mechanisms to in¬ 
sure data integrity. In order to 
be sure that you get the best in¬ 
surance for your data (after all, 
isn’t that why you’re buying it) 
we encourage you to use Ex¬ 
press Systems’ specially tested 
tape cartridges. We’re not going 
to kid you and tell you others 
won't work, but here’s what’s 
special about Express Systems' 
tape cartridges. 

First, they are tested down 
four separate tracks from end- 
to-end, not just down the center 
of the first 150 feet, like some 
others do. We use three screws 
to hold the cover on instead of 
four. This simple triangular 
arrangement keeps the base¬ 
plate flat, just like three legs 
work better than four to make a 
table steady. Since all tape 
drives reference everything to 
the base¬ 
plate, this 
alignment 
is critical. 

We also 
use spe¬ 
cial rol¬ 
lers to dis- 
s i p a t e 
po s i b I e 
static The Express Systems 
electricity tape drives come with 
buildup— Express Certified 555 
some- or 600 b4-inch tape 
,• .u, ^ cartridges with 

tning tnat quadruple end-to-end 
can ruin testing for extra 
y O U r insurance of your data. 

whole day. 

And finally, we will sell you 
tape cartridges in boxes of three 
instead of the usual five. So, you 
get higher quality with a smaller 
quantity commit¬ 
ment. And we 
compound the sav¬ 
ings with a lower 
er unit price, just 
35.00 instead of 
the usual $45.00 
most retailers 
charge. 



The IBM AT installation 
manual shows how easily you 
can install internal storage 
drives yourself. 





















Express Systems offers 
10,21, and 31 
megabytes of formatted 
storage in the half-high 
form so you have extra 
space for other storage 
options. 


Need a hard disk? 


Depending on whether you have 
an IBM PC, XT, or AT you may 
want additional hard disk stor¬ 
age. We have those too. We 
offer 10, 21 and 31 megabytes of 
formatted hard disk storage. 

For the most part, our drives 
are made with plated media, 
which 
means 
there is 
less chance 
to damage 
them. 
(Let’s face 
it, the ox¬ 
ide that 
most disks 
come with 
is nothing 
more than 
rust.) We 
then test 
the drives, 
pre-format 
them, and install DOS 3.0 so 
that you’re ready to begin trans¬ 
ferring files. We even include 
DOS 3.0 documentation. 

And they’re 100 percent IBM 
compatible. The controller we 
send you for the XT is an up¬ 
graded version of the XT con¬ 
troller from the same company 
that makes the XT controller. In 
fact, the Express Systems con¬ 
troller is an improved controller 
which requires less power so 
that it is more reliable than any 
other standard controller. 


We provide the power too. 


If you want to upgrade your 
IBM PC, there just isn’t any way 
around upgrading your power 
supply—if you want to have 
true XT or better 
capability. Some 
companies say that 
their hard disks 
don’t require any 
increase in pow¬ 
er—and they might 
be right. But don’t 
add anything to 
your slots, because 
the minute you do, 
you'll need more 
power. That’s the 
bad news. 

The good news is that our 
power supplies are inexpensive. 
How’s $99.50 for an XT power 
supply? We mean a full 130 
watts of power. The other good 


Express Systems Upgrade Kits 

(Incluucs controller, software, and came where appropriate) 

IBM AT (model 99) to AT ExPlus 

1 half-high tape drive system $995 

IBM XT to XT ExPlus 

1 half-high floppy and 1 half-high tape drive system $1095 
IBM AT (model 68) to AT ExPlus 
21 Megabyte upgrade $1895 

1 half-high 21 megabyte hard disk with half-high 
tape drive system 

31 Megabyte upgrade $2195 

1 half-high 31 megabyte hard disk with half-high 
tape drive system 

IBM PC to XT ExPlus 

2 half-high floppies, 1 half-high 10 megabyte $2095 

hard disk with controller, 1 half-high tape 

drive system and 130 watt power supply 



Our 130 watt power will convert 
your PC to XT standards; and 
it's only $99.50 with any tape 
drive or hard disk order. 


news is that it’s held in by only 4 
screws. Express Systems’ power 
supplies can be changed in 20 
minutes, a small price in time 
for the peace of mind to convert 
your PC to an XT-capable 
machine and avoid the unsightly 
'‘wart-like” power supply 
add-ons that some companies 
insist you paste on the back of 
your PC. 


But from a 
mail order house? 


We get tired of the snide re¬ 
marks some people make about 
mail order houses. The com¬ 
ments are usually spread by dis¬ 
tributors and retailers who arc 
getting cut out of 15 and 35 per¬ 
cent margins, respectively. 
If we went through distribu¬ 
tion—you'd have the privilege 
of paying for large 
glass windows, 
rugs, salesmen, 
etc.—but we’d also 
be selling this tape 
drive for $1495. 

We’re not criti¬ 
cizing distributors 
and retailers. They 
perform a valuable 
service. But you 
don’t need them if 
you know what you 
want. And you can 
certainly install it yourself. IBM 
has proved it with their instruc¬ 
tions for self-installation that 
come with the new IBM PC AT 


And speaking of IBM, the next 
time you hear anyone criticize 
mail order as a way to buy com¬ 
puter equipment, remind them 
that IBM is now in the mail 
order business. 


Warranty 


We offer you a one year warran¬ 
ty on our hard disks—the same 
as IBM on the AT and 90 days 
on the tape drives. (It’s all the 
manufacturer gives us.) If any¬ 
thing goes wrong with your tape 
or disk drive or hard disk, send 
it back in the box it came in. 
However, we have found that 
we can usually solve the prob¬ 
lem over the phone. So call first 
for a return authorization num¬ 
ber because we can’t accept any 
returns without it. 


Immediate delivery 


We have four types of delivery: 
Next Flight OuF^ if you need it 
immediately: Next Day Ex- 
press^^ and Day After Tomor¬ 
rows^ if you can wait a day or 
two; and our normal delivery— 
which we pay—if you can wait a 
few days. 


Express Systems 
Product Line 

Internal Tape System 

Half-high tape drive, con¬ 
troller, & software $995 

Tape Subsystem 

Tape system, controller, 
power, supply, cable, and 
chassis $1195 

Internal Tape & H.D. System 

Tape & hard disk internal systems come 
complete with tape controller and hard 
disk controller, software, and cables. 
Hard disks are formatted and tested with 
DOS 3.0. 

Tape drive & 10 MB H.D. $1695 

Tape drive & 21 MB H.D. $1895 

Tape drive & 31 MB H.D. $2195 

Hard disks Kits 

{includes Controller and cable) 

10 megabyte hard disk" $695 

21 megabyte hard disk ^" $^5 

31 megabyte hard disk* $1395 

■Sttbirack $195 for IBM AT which does 

not require hard disk controller 

Controllers 

Hard disk controller $195 

Floppy Disk Drive 

Half high floppy disk $129 

Power Supply 

130 Watt XT replacement 
Power Supply $99.50 

(Price valid only with purchase of tape 
drive or hard disk. Otherwise, $149.95} 

Tape Cartridges 

Express Certified 555"” $35.00 

(555 feet of .specially tested 310 Hci tape) 
Express Certified 600 ''' $35.00 

(600 feet of specially tested 550 Hci tape) 


How to order 


Pick up the telephone and call 
1-800-341-7549, to order. We 
accept Master Card, VISA, 
American Express and Diners 
Club. Or send a cashier’s check 


or money order (We’ll take a 
check, but you’ll have to wait 
for it to clear) and tell us if you 
want one of our recommended 
configurations or you want to 
mix and match yourself. Cor¬ 
porations with a DUNS number 
may send purchase orders for 
quantities over five. 


Call Toll Free 1-800-341-7549 Ext. 100 
In Illinois call (312) 882-7733 Ext. 100 

Express Systems, Inc., 1254 Remington Rd., Schaumburg, IL 60195 


IBM 
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IBM® is a registered trademark of the International Business Machines Corporation. Express Systems, ExPlus, Express Certified555, and 
Express Certified 600 are trade marks of Express Systems, Inc. Next Day Express, Day After Tomorrow, and Next Flight Out are service 
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What C did for Programming 
Williams has done for C Programming 


The C Pro^mming System 
from wrk Williams 

MWC86 gets ydmr C programs run¬ 
ning faster and useless memory space 
than any other comMer on the market. 
Then csdy Mark WilliaM’ revolutionary 
C Source Debugger, help^^lpu debug 
faster. That’s The C Programing Sys¬ 
tem from Mark Williams Com]^ 

MWC86 

MWC86 is the most highly optimized 
C compiler available anywhere for the 
DOS and 8086 environment. The bench¬ 
marks prove it! They show MWC86 is 
unmatched in speed and code density. 

MWC86 supports large and small 
models of compilation, the 8087 math 
coprocessor and DOS 2.0 pathnames. 
The compiler features common code 
elimination, peephole optimization and 
register variables. It includes the most 
complete libraries. Unlike its competi¬ 
tion, MWC86 supports the full C lan¬ 
guage including recent extensions such 
as the Berkeley structure rules, voids, 
enumerated data types, UNIX* I/O calls 
and structure assignments. 

Quality is why Intel, DEC and Wang 
chose to distribute MWC86. These in¬ 
dustry leaders looked and compared 
and found Mark Williams to be best. 

User Friendly 

MWC86 is the easiest to use of all 
compilers. One command runs all 
phases from pre-processor to assembler 
and linker. MWC86 eliminates the need 
to search for error messages in the back 
of a manual. All error messages appear 
on the screen in English. 

A recent review of MWC86 in 
PC World, June, 1984, summed it up: 


*Unix is a Trademark of Bell Laboratories. 


'Vfall the compilers reviewed, MWC86 
would be my first choice for product 
development. It compiles quickly, pro/ 

^ duces superior error messages, and/ 
generates quick, compact object j 
^Mbrary is small and fast a/m close¬ 
ly industry stgjumrd for 

C librari^ 

csd C Source Deb|ig^r 

rfiot content to 
write the best C compiler on the mar¬ 
ket. To advance the state of the art in 
software development, Mark Williams 
wrote csd. 

csd C Source Debugger serves as a 
microscope on the program. Any C 
expression can be entered and evalu¬ 
ated. With csd a programmer can set 
tracepoints on variables and expressions 
with full history capability and can 
single step a program to find bugs. The 
debugger does not affect either code 
size or execution time, csd features 
online help instructions; the ability to 
walk through the stack; the debugging 
of graphics programs without disturb- 


SIEVE 

Time in Seconds 
^ Large Model 
■ Small Model 
Size in Bytes 
ig Large Model 
B Small Model 
1.29 



MWC86 DRI 


ing the program under test; and evalu¬ 
ation, source, program and history 
^windows. 

/ csd eases the most difficult part of 
development — debugging. Because 
csd debugs in C, not assembler, a pro¬ 
grammer no longer has to rely on old- 
fashioned assembler tools, but can 
work as if using a C interpreter — in 
real time. 

The C Programming System 
from Mark Williams now supports 
the following libraries: 

Library Company 

Windows for C Creative Solutions 

Halo Media Cybernetics 

PHACT PHACT Associates 

The Greenleaf Functions Greenleaf Software 

Btrieve SoftCraft 

The C Programming System 
from Mark Williams 

The C Programming System from 
Mark Williams delivers not only the 
best C compiler for the 8086 but also 
the only C source level debugger. That’s 
why it does for C programming what C 
did for programming. The Mark Wil¬ 
liams C Programming System gives the 
programmer the MWC86 C compiler 
and the csd C Source Debugger for 
only $495. Order today by calling 
1-800-MWC-1700. Major credit cards 
accepted. 

Technical support for The Mark Wil¬ 
liams C Programming System is pro¬ 
vided-free of charge by the team that 
developed it. 


Mark Williams Company 

1430 W. Wrightwood Ave. 
Chicago, IL 60614 
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PRODUCT OF THE MONTH 



Sira8051 

An inexpensive simulator for the 8051 petforms 
well on the PC—with no additional hardware. 


W hile it may be difficult to imagine 
an 8051 simulator that runs on the 
IBM PC without requiring additional 
hardware, that is exactly what Cyber¬ 
netic Micro Systems, Inc. offers in the 
Sim8051, this month s PC Tech Journal 
Product of the Month. 

For the software developer, the 
simulator is an inexpensive alternative 
to expensive in-circuit emulation hard¬ 
ware. Sim8051 is an interactive debug¬ 
ger that runs Intel hex format files pro¬ 
duced by the CYS-8051 cross assembler 
on the IBM PC. Upon execution of 
Sim8051, the program displays a com¬ 
plete menu of available commands, 
some reserved for future use, and re¬ 
quests the hex file name to be loaded. 
When the file name is entered (no ex¬ 
tension is required), the program loads 
the hex file and the listing file. If the 
listing file cannot be found, an error 
message is generated. It then divides 
the screen into three windows, as 
shown in the photo: one lists past, cur¬ 
rent, and future code in assembly mne¬ 
monics; one displays tlie current regis¬ 
ter bank, I/O ports, PC, DPTR, ACC, 
PSW, and, alternately, the cycle counter 
and timer values or the register select 
bits and the interrupt edge flags; one 
displays a flow chart derived from 


PRODUCT NAME 
Sim8051 

COMPANY 

Cybernetic Micro Systems 

ADDRESS 

P.O. Box 3000 

San Gregorio, CA 94074 

TELEPHONE 

415/726-3000 

PRICES 
Sim8051: $595 

Also available for the same price is a 
simulator for the 8048, the Sim8048. 


markers in the listing file. Another small 
window at the bottom left shows the 
currently selected memory segment. 

The stack is displayed in the center of 
the screen, dynamically increasing and 
decreasing when executing 8051 code. 

Control commands and one-letter 
commands allow full manipulation of 
the program memory, internal data 
memory, external memory (up to 
256KB), special function registers, and 
I/O ports. Program execution can be 
simulated with the single step, auto 
step, go, or execute commands. Single¬ 
stepping is implemented by simply 
pressing the space bar. When using 
auto step, the stepping rate can be 
changed by executing the appropriate 
command. The go command allows the 
user to go from any valid address to 
any other valid address. Execute in¬ 
structs the simulator to run at tlie maxi¬ 
mum execution rate. Breakpoints can 
be set at any address in the range of 0 
to OFFFFH with no apparent limitation. 

Traps can be set to detect whether 
a register or memory location is equal 
to, less than, or greater than a value and 
to monitor all three conditions, using a 
different value for each test. A trap for 
all of the registers can be set simulta¬ 
neously, but only one memory location 
can have a trap set at any time. 

The facility for 
tracing program 
flow is also availa¬ 
ble by enabling the 
trace mode. Trace 
is terminated when 
the instructions 
specified have been 
executed or when 
the user presses 
the space bar. 

Interrupts are 
handled by the si¬ 
mulator in the same 
fashion as on the 
8051. By changing 
the value of pins 12 


and 13 (INTO and INTI), interrupts can 
be generated to test the interrupt ser¬ 
vice routine. Interrupts can also be 
forced, oblivious to the state of the in¬ 
terrupt-enable or interrupt-priority reg¬ 
isters with the forced interrupt com¬ 
mand. The interrupt service routines 
tend to be time-critical. The cycle coun¬ 
ter can be a useful tool when simulat¬ 
ing time-critical routines because it is 
directly related to the crystal oscillator. 

When the program gets lost and 
the simulator seems in disarray, the ini¬ 
tialize command can simulate a hard¬ 
ware reset by pulling pin 9 high and re¬ 
turning it low. Other convenient com¬ 
mands include a hexadecimal calculator 
for addition and subtraction; return 
from a subroutine to exit prematurely 
from a subroutine and maintain stack 
integrity; and a clear screen command 
when a fresh start is in order. 

For the serious 8051/52 software 
developer, Sim8051 is an economical al¬ 
ternative to an ICE51 or an EMV51. For 
less than $600, software can be devel¬ 
oped and tested for any 8051/52-based 
product on the PC. 1""—1 

Sim8051, version 1.0, was used to select 
Product of the Month. Since then, Cyber¬ 
netic has released version 2.0. 


—WF 



Sim8051 divides its screen into three windows. 
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TECH RELEASES 


Hardware, software and other 
developments for the PC 



OT-700printer b}> Output Technology 



PC SHADOW 


HARDWARE 

Peachtree Peripherals, Inc. has intro¬ 
duced a 10MB External Drive for the 

PC/XT. The drive uses a hard carbon- 
coated platter surface that provides me¬ 
dia that is up to three times as durable 
as a standard ferrous oxide disk such as 
is used in the XT’s drive. It can be used 
as a back-up 10MB drive (with complete 
random access) or as an additional 
10MB of on-line storage. Because it uses 
the existing controller card, no other 
expansion slot is needed. The drive re¬ 
quires no software support and is com¬ 
patible with all DOS utilities (version 
2.0 or later). $895. 

Peachtree Peripherals, Inc., Technology 
Corporate Campus, 3159 Campus Drive, 
Norcross, GA 30071; 4041446-3222 
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Peachtree Peripherals' 10MB External Drive 

CyberResearch and RT/Katek have 
announced the first nationwide field 
service and repair capability for PC sys¬ 
tems for use in engineering, scientific, 
and other technical applications. In 
addition to the full range of technical 
add-on products offered by Cyber- 
Research, service contracts are now 
available on complete IBM PC systems. 
The service force can configure, install, 
and burn-in PC systems for either tech¬ 
nical or business applications. Tlirough 
an agreement between the two compa¬ 
nies, products can be serviced from 


more than 270 service locations with 
1,300 technicians in all 50 states. Four- 
hour response time is provided on the 
PC and standard peripherals. Technical 
add-on replacement parts can be distrib¬ 
uted air express to provide next day ser¬ 
vice response. A single blanket service 
contract can now cover complete busi¬ 
ness engineering or production PC sys¬ 
tems in a company. The product catego¬ 
ries supplied by CyberResearch for 
which nationwide field and repair ser¬ 
vice is available include data acquisition, 
instrument control, computer-aided de¬ 
sign, presentation graphics, and three- 
dimensional modeling. Service prices 
according to product configuration. 
CyberResearch, Inc., 5 Science Park Cen¬ 
ter, P.O. Box 9565, New Haven, CT 
06536; 2031436-2600 
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An IBM look-alike terminal called pc 
SHADOW has been announced by The 
Software Link, Inc. The new mono¬ 
chrome CRT has a 25-line screen and an 
IBM-style keyboard. It will support IBM 
graphics characters and IBM screen at¬ 
tributes, such as reverse video, high¬ 
lighting, blinking, and low intensity. It 
supports the auxiliary printer port with 
a transparent data path that uses the 
XON/XOFF protocol. $895. 

The Software Link, Inc., 8601 Dun- 
woody Place, Suite 336, Atlanta, GA 
30338; 4041998-0700 
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The Unite Series from CYB Systems, 

Inc. is a new family of UNIX-based 
network servers for PCs. Models in the 
series range from a single-server unit to 
a unit that will accommodate 32 PCs. All 
servers use the MC68000 processor, 
multibus architecture, and the UNIX Sys¬ 
tem V operating system. A PC must have 
a serial I/O port and 192KB of RAM to 
become part of a basic Unite network. 
Two communications speeds are avail¬ 
able: 9600 baud using twisted-pair wire 


and 10 megabits per second using 
EtherNet (an optional EtherNet control¬ 
ler is required by Unite and each PC). 
Users of PCs in a Unite network may 
either run applications in PC-DOS or 
log into Unite as a terminal and use that 
system’s processor to run UNIX applica¬ 
tions. Units are priced from less than 
$9,000 to more than $35,000. 

CYB Systems, Inc., 6448 Highway 290 
East, D-111, Austin, TX 78723; 
5121458-3224 
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The TeamMate division of Data Tech¬ 
nology Corporation has announced 
models 1120AT and 1132AT, two new 

data storage products that are designed 
to fill users’ immediate needs for en¬ 
hanced IBM PC/ATs. The two products, 
which will plug into the AT’s existing 
controller, consist of preformatted 
drives, cables, installation guides, slides 
for mounting the machine, and a copy 
of InfoTools’ Bakup back-up manage¬ 
ment software package. Model 1120AT 
provides 20MB of storage; model 
1132AT provides 32MB. Model 1120AT, 
$1,295; Model 1132AT, $2,495. 
TeamMate, Data Technology Corp., 
2775 Norwestem Parkway, Santa Clara, 
CA 95051; 408/496-0434 
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A yOO-character-per-second (cps) dot¬ 
matrix printer that features a new print 
head technique to achieve high speed 
and high reliability has been unveiled 
by Output Technology Corporation. 
Designed for both micro and minicom¬ 
puter users, the model OT-700 printer 
offers correspondence-quality printing 
at 350 cps and dot-addressable graphics 
capability. Targeted to meet high- 
volume output needs of data processing 
environments, the OT-700 has no duty 
cycle limitations. Both centronics paral¬ 
lel and RS-232 serial interfaces and a 
4KB buffer are offered as standard fea¬ 
tures. For applications flexibility, numer- 
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ous character sets for foreign languages 
are offered. Machine configuration is 
easily accomplished via menu-driven 
program commands. The unit offers full 
136-column carriage width with adjust¬ 
able sprocket-feed tractors. Paper feed is 
from the front or bottom of the case. 

The printer’s control panel features 
state-of-the-art membrane switches and 
LED indicator lights. $1,795. 

Output Technology Corporation, 606 
noth Avenue, NE, Suite 205, Bellevue, 
WA 98004; 2061453-9794 
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PRIAM CORPORATION has announced that 
its PRIAM DataTower add-on mass stor¬ 
age and back-up system now can be 
connected easily to the basic PC/AT to 
supplement that system’s storage. Avail¬ 
able in 75MB and 160MB capacities, the 
DataTower is a free-standing unit con¬ 
taining an 8-inch Winchester disk drive 
and a high-speed streaming tape back¬ 
up device. In data-intensive applications 
requiring even more storage, priam of¬ 
fers the ExpansionTower, which can 
be daisy-chained to the DataTower. The 
ExpansionTower contains either one or 
two 8-inch Winchester disk drives, add¬ 
ing from 75 to 320MB of storage. Prices: 
DataTower, $895; contact priam for pric¬ 
ing on ExpansionTower. 

PRIAM Corporation, 20 Montague 
Expressway, San Jose, CA 95134; 
4081946-4600 
CIRCLE 479 ON READER SERVICE CARD 




PRIAM'S DataTower 


BizcoMP has announced its new three- 
product family: the intellimodem Series. 
This series includes the intellimodem 
XL, the INTELLIMODEM ST, and the 
INTELLIMODEM XT. All three plug-in mo¬ 
dems are 300/1200 baud, auto-answer/ 
auto-dial; include intellisoft communi¬ 
cations software; have unlimited on-line 
telephone directories and XMODEM er¬ 
ror-checking protocol file transfer; oper¬ 
ate in full or half duplex; and are 100 
percent Hayes-compatible. The intelli¬ 
modem Series is based on proprietary 
digital signal processing requiring only 
a single microprocessor and a single 
crystal. By putting the command set, 
modulation, and significant portions of 
the demodulation within firmware, far 
fewer components are required. 

The INTELLIMODEM XL Operates in dual¬ 
command mode—the user can choose 
data transmitted only, using virtually any 
communications software package writ¬ 
ten, or he can use the shared voice and 
data feature. The intellimodem st imple¬ 
ments the Hayes Smartmodem 1200 
command set precisely. The intellimo¬ 
dem XT has all the advanced features of 
the ST with the added benefit that it is a 
mini-card that will fit into all the short 
slots of the PC/XT, PC/AT, and the IBM 
Portable, intellimodem xl, $549; intelli¬ 
modem ST, $499; intellimodem xt, $549. 
Bizcomp, 532 Mercury Drive, Sunny¬ 
vale, CA 94086; 4081733-7800 
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Variant Technologies, Inc. has an¬ 
nounced two new tape storage systems. 
The Model VT-500 XT—or BakPak— 

is designed to function with the PC or 
PC/XT, and the Model VT-500 AT—or 
BakPak II—is designed for use with 
the PC/AT. Both tape systems support 
DOS 2.0, 2.1, or 3.0. The systems pro¬ 
vide 26MB of formatted data storage 
using industry-standard DC600A tape 
cartridges. The host adapter fits in the 
short slot of the XT. The systems come 
with menu-driven utilities that allow 


back-up and restoration by file, volume, 
or physical device. Data integrity is 
achieved through a CRC checking algo¬ 
rithm. The defect-mapping function re¬ 
serves all bad blocks on the data car¬ 
tridge. BakPak, $995; BakPak II, $1,095. 
Variant Technologies, Inc., 16129 
Wyandotte Street, Van Nuys, CA 91406; 
8181904-9780 

CIRCLE 484 ON READER SERVICE CARD 



\rr-500 BakPaks 


Rancho Technology has introduced 
QUIET x-TEND, a low-noise extender card 
for the PC, PC/XT, and PC/AT. The prod¬ 
uct allows development and test engi¬ 
neers to monitor and debug their 
printed circuit card designs in the PC 
without injecting noise or voltage drops. 
quiet x-tend is a four-layer card with 
power supply decoupling. All signals are 
labeled with the pin number and signal 
mnemonic. Remote power supplies can 
be used for voltage margin testing. $125. 
Rancho Technology}, 10238 Monte Vista 
Street, Rancho Cucamonga, CA 91701; 
714/987-3966 
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All the networking hardware and drivers 
required to run Microsoft Networks 
(MS-NET) on IBM PCs are now pro¬ 
vided by Nestar Systems, Inc. Nestar 
products work with all MS-NET compo¬ 
nents, including the redirector and file 
server. Interface cards, cables, and hubs 
for linking PCs into an MS-NET system 
are provided. Nestar has added a full 
implementation of MS-NET to the com¬ 
pany’s PLAN 2000 network. $595. 

Nestar Systems, 2585 East Bayshore, 

Palo Alto, CA 94303; 415/493-2223 
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OCTACOM, from Star Gate Technolo¬ 
gies, is a flexible adapter board with 
multiple serial communications ports. 
The board adds four, six, or eight serial 
ports to the PC or PC/AT and can be 
installed in any slot. Designed for use 
with IBM’s XENIX for the PC, octacom 
can also be used with PC-DOS in many 
applications, if the octadrive software 
device driver is used. The octacom 
module contains separate 8250 UARTS; 
each 8250 UART performs serial-to-par- 
allel and parallel-to-serial conversions, 
data checking, parity generation, and 
baud-rate generation, octacom includes 
an address decoder and interrupted 
circuitry contained in programmable de¬ 
vices that allow the user to customize 
the product for his configuration. The 
interrupts for each of the eight channels 
on OCTACOM may be programmed to 
send an interrupt to the CPU on any 
free interrupt level. Prices: four-channel 
model, $295; six-channel model, $345; 
eight-channel model, $395. 

Star Gate Technologies, P.O. Box 764, 
Cleveland, OH 44026; 2161292-5390 
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A new SCSI-IBM PC host adapter has 
been introduced by Advanced Storage 
Concepts, Inc. The ASC-88 connects 
the PC, PC/XT, PC/AT, and compatibles 
to the expanding range of disk, tape, 
and other products that employ the 
SCSI interface. The adapter is a full im¬ 
plementation of the SCSI bus interface 
standard, featuring arbitration, discon¬ 
nect/reconnect, and hardware compati¬ 
bility with a new proposed SCSI exten¬ 
sion that permits as many as 64 devices 
on the bus. It supports overlapped disk 
operations. Software is provided by an 
ASC-BIOS PROM that enables direct 
emulation of fixed-disk BIOS com¬ 
mands. Priced at approximately $250. 
Advanced Storage Concepts, Inc., 9660 
Hillcroft, Suite 325, Houston, TX 77096; 
7131729-6388 
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The 51/52 MP from Houston Instru¬ 
ment is a 14-pen DMP-51/52 MP plotter 
that features a resolution of .001 inches, 
a maximum plotting speed of 22 inches 
per second, and a user-selectable accel¬ 
eration rate of up to four g’s. The C- and 
D-sized plotter also includes constant 
velocity control to ensure uniform ink¬ 
ing regardless of the angle of pen move¬ 
ment and an automatic self-capping fea¬ 
ture to prevent pens from drying out. 
The plotter is compatible with more 
than 200 software programs and can be 
interfaced with any computer featuring 
an RS-232 port. $5,995. 

Houston Instrument, P.O. Box 15720, 
Austin, TX 78761; 5121835-0900 
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DMP-51/52 MP 


Three new hard-disk drives for the 
IBM PC/AT have been introduced by 
Mountain Computer, Inc. The 20, 35, 

and 120MB drives give the basic PC/AT 
the storage capacity of the enhanced AT. 
Installation can take as little as ten min¬ 
utes. They use the AT’s disk controller 
and power supply, and require DOS 3.0. 
One or two drives may be installed in¬ 
ternally. Mountain offers internal tape 
back-ups that can install in the second 
floppy drive position. Prices: 20MB 
drive, $1,995; 35MB drive, $2,795; 

120MB drive, $9,590. 

Mountain Computer, Inc., 300 El 
Pueblo Road, Scotts Valley’, CA 95066; 
408/438-6650 

CIRCLE 491 ON READER SERVICE CARD 


The PC4311, an IEEE-488 interface for 
the PC and compatible machines, has 
been announced by Applied Micro 
Technology, Inc. The PC4311 is based 
on Texas Instruments TMS9914A and 
can perform as a talker, listener, or con¬ 
troller. The user can communicate with 
the GPIB under programmed I/O, inter¬ 
rupt, or DMA control. A software sup¬ 
port package is supplied with the inter¬ 
face, featuring three levels of software: a 
menu-driven configuration, linkable 
assembly language subroutines, and an 
installable device driver. $420. 

Applied Micro Technology’, Inc., P.O. 

Box 3042, Tucson, AZ 85702; 
602/622-8605 

CIRCLE 486 ON READER SERVICE CARD 

Intel Corporation has introduced a 
single-chip LAN controller for low-cost 
networks of personal computers used in 
office applications. The 82588 LAN 
controller is a VLSI (very large-scale 
integration) device that supports emerg¬ 
ing IEEE 802.3 standards for LANs such 
as the IBM PC Network and starlan 
(STAR iAN is a low-cost network protocol 
being developed in conjunction with 
AT&T for implementation over installed 
telephone wiring). The controller is de¬ 
signed to meet a variety of networking 
needs. Its programmable data-link con¬ 
troller supports long and short topolo¬ 
gies and various network framing, 
speed, and coding formats. For base¬ 
band applications, the 82588 supports 
the same end-of-carrier framing and 
Manchester encoding used in starlan 
networks. Network throughout is im¬ 
proved by the chip’s use of collision- 
detection features rather than collision 
avoidance. The 82588 has a high-level 
command interface that reduces the 
processing load for the system’s CPU; 
further, the chip supports buffer chain¬ 
ing to store received frames. Memory 
space is used efficiently because sort 
frames are not stored in long buffers 
designed to save large frames. The 
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Th^ said it ooukht be done^ 
Boriand Did tt. IMw Rascai 3j0 


The intiusiry Standard 


With more than 250,000 users worldwide Turbo 
Pascal is the industry’s de facto standard. Turbo 
Pascal Is praised by more engineers, hobbyists, 
students and professional programmers than any 
other development environment in the history of 
microcomputing. And yet. Turbo Pascal is 
simple and fun to use! 


TURBO 

3.0 


TURBO 

2.0 


MS 

PASCAL 


COMPILATION SPEED 


EXECUTION SPEED 


CODE SIZE 


BUILT-IN INTERACTIVE EDITOR 


ONE STEP COMPILE 

(NO LINKING NECESSARY) 


COMPILER SIZE 


TURTLE GRAPHICS 


BCD OPTION 


PRICE 



Porbbitity 

Turbo Pascal is available today for most computers 
running PC DOS, MS DOS, CP/M 80 or CP/M 86. A 
XENIX version of Turbo Pascal will soon be announced, 
and before the end of the year. Turbo Pascal will be 
running on most 68000 based microcomputers. 

An Offer You Can’t Refuse 

Until June 1st, 1985, you can get Turbo Pascal 3.0 for 
only $6955. Turbo Pascal 3.0, equipped with either the 
BCD or 8087 options. Is available for an additional 
$3955 or Turbo Pascal 3.0 with both options for only 
$124.95. As a matter of fact, if you own a 16 Bit 
computer and are serious about programming, you 
might as well get both options right away and save 
almost $25. 

Update policy 

As always, our first commitment is to our customers. 
You built Borland and we will always honor your 
support. 

So, to make your upgrade to the exciting new version of 
Turbo Pascal 35 easy, we will accept your original Turbo 
Pascal disk (in a bend-proof container) for a trade-in 
credit of $39.95 and your Turbo87 original disk for 
$M.95. This trade-in credit may only be applied toward 
the purchase of Turbo Pascal 3.0 and its additional BCD 
and 8087 options (trade-in offer is only valid directly 
through Borland and until June 1st, 1985). 


(*) Benchmark run on an IBM PC using MS Pascal version 3.2 and 
the DOS linker version 2.6. The 179 line program used is the "Gauss- 
Seidel" program out of Alan R. Miller’s book: Pascal programs for 
scientists and engineers (Sybex, page 128) with a 3 dimensional 
non-singular matrix and a relaxation coefficient of 1.0. 


The best just got better: 
Introducing Turbo Pascal 3£ 

We just added a whole range of exciting new 
features to Turbo Pascal: 

• First, the world’s fastest Pascal compiler just got 
faster. Turbo Pascal 3.0 compiles twice as fast as 
Turbo Pascal 2.0! No kidding. 

• Then, we totally rewrote the file I/O system, and 
we also now support I/O redirection. 

• For the IBM PC versions, we’ve even added 
‘Turtle graphics” and full tree directory support. 

• For all 16 Bit versions, we now offer two addi¬ 
tional options: 8087 math coprocessor support 
for intensive calculations and Binary Coded 
Decimals (BCD) for business applications. 

• And much much more. 

The Critics' Choice. 

Jeff Duntemann, PC Magazine: "Language 
deal of the century ... Turbo Pascal: It 
Introduces a new programming envimnment and 
runs like magic.'’ 

Dave Garland, Popular Computing: “Most 
Pascal compilers barely fit on a disk, but Turbo 
Pascal packs an editor, compiler, linker, and run¬ 
time library into just 29K bytes of random- 
access memory.” 

Jerry Pournelle, BYTE: “What I think the 
computer industry is headed for: well 
documented, standard, plenty of good features. 


and a reasonable price.” 
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Borland’sSkieKick 
Software Product of thelfear 


SideKick is InfoWorld Software Product of the Year. It won over 
Symphony. Over Framework. Over ALL the programs advertised in 
this magazine. Including, of course, all the “fly-by-night” SideKick 
imitations. SideKick_Simply the best. 




—- 




Name:-- 


Softwares Newest Direction 

13 Scotls Valley Drive 
Scotts Valley. CalHorn a 95066 
TELEX. 172373 


BORmnD 

INTERNATIONAL 


State; —■ 
jeiepho^®- 


bv Borland- <■ 


Purchase 

3A; add$l' 


Symphony, Lotus & Lotus 1-2-3 are trademarks of Lotus Development Corp. dBase 
& Framework are trademarks of Ashton-Tate. WordStar is a trademark of Micropro 
International Corp. SideKick is a trademark of Borland International. 


Here’s SideKick running over Lotus 1-2-3. In the SideKick 
Notepad you’ll notice data that’s been imported directly from 
the Lotus screen. In the upper right you 
can see the SideKick Calculator. 


InfoWorld Report Card 1984 by Popular 
Computing, Inc., a subsidiary of CW 
Communications Inc. Reprinted from 
InfoWorld, 1060 Marsh Road. 

Menlo Park. CA 94025. 


All the SideKick windows stacked up over Lotus 1-2-3. From 
bottom to top: SideKick’s “Menu Window”, ASCII table, 
Notepad, Calculator, Appointment Scheduler/Calendar, 
and Phone Diaier. Whether you’re running WordStar, Lotus, 
dBase, or any other program, SideKick puts all these desktop 
accessories instantly at your fingertips. 


Jerry Pournelle, BYTE: "If you use a 

PC, get SideKick. You’ll soon become 
dependent on It." 

Garry Ray, PC Week: "SideKick deserves 
a place in every PC.” 

Charles Petzold, PC Magazine: "In a 
simple, beautiful implementation of Word¬ 
Star's block copy commands, SideKick 
can transport all or any part of the display 
screen (even an area overlaid by the notepad 
display) to the notepad.” 

Dan Robinson, InfoWorld: "SideKick is a 
time-saving, frustration-saving bargain....” 
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DCP-88/VM b)> Emiilex 


82588 also provides a wide range of net¬ 
work diagnostic and management func¬ 
tions, including internal and external 
loopbacks, channel activity monitoring, 
optional capture of all frames, capture 
of collided frames, and a register dump 
command. $45 (in quantities of 1,000). 
Intel Corp., Literature Dept. W-175, 

3065 Bowers Avenue, Santa Clara, CA 
95051; 8001538-1876; in California, 
800/672-1833 

CIRCLE 478 ON READER SERVICE CARD 

Three new products have been intro¬ 
duced by Emulex Corporation. The 
Persyst DCP-88ATV1 (variable memory) 
distributed communications processor 
board, an expanded-memory version of 
the DCP-88, is a single-board, front-end 
processor for the PC, PC/XT, PC/AT, and 
compatibles. The DCP-88/VM can be 
used with a variety of software packages 
to emulate both SNA and Bisync 3270, 
2780/3780, and HASP protocols. Based 
on the 8088 chip, the Persyst board can 
support up to four multiprotocol com¬ 
munications lines and a high-speed par¬ 
allel printer port. $695. 

The Decathlon, a compact, packaged 
subsystem, utilizes the SCSI (small com¬ 
puter systems interface) bus structure to 
provide high-capacity disk/tape storage 
for a wide range of CPUs. It interfaces to 
the DEC QBus and Unibus, the IEEE 796 
Multibus, the PC, PC/XT, and compatible 
CPU bus structures through an Emulex- 



supplied SCSI host adapter. Connection 
to other CPUs can be made through a 
manufacturer-supplied host adapter. The 
Decathlon consists of the basic chassis 
with power supply, the appropriate 
SCSI-compatible disk and/or tape con¬ 
troller, and the user’s choice of up to 
three 5^4-inch form-factor peripherals in 
either a single rack-mount cabinet or 
tower enclosure. Pricing according to 
configuration and memory capacity. 

Emulex has also announced a new 
version of its Titleist tape controller 
series. Designated the Model MT03, the 
new version interfaces with the QIC-44 
standard, which supports up to four 
Tandberg Data model 3309 one-quarter- 
inch streaming cartridge tape drives, 
with up to 60MB of archival storage per 
drive. Used in conjunction with an inde¬ 
pendent host adapter from Emulex, the 
MT03 interfaces through the SCSI to a 
variety of computers, including the PC, 
PC/XT, and PC/AT. It can be used with 
any system when the proper host ad¬ 
apter is made available. $435. 

Emulex Corporation, 3545 Harbor 
Blvd., P.O. Box 6725, Costa Mesa, CA 
92626; 714/662-5600 

CIRCLE 480 ON READER SERVICE CARD 


SOFTWARE 

Amber Systems has announced its first 
consumer product, which is called the 
WindowMachine program utility. De¬ 
signed for the PC/XT, WindowMachine 
gives programmers the capability to 
build sophisticated windowing user in¬ 
terfaces for applications programs with¬ 
out displacing large segments of RAM. 
The WindowMachine was developed 
from the VSI Windows OEM program by 
Amber and is based on the concept of 
virtual screens: up to 255 windows can 
be displayed on one physical screen. 
These virtual screens may contain tables 
or text for midprogram reference or in¬ 


put/output windows to capture other 
information. Virtual screens can be up 
to 255 columns by 255 lines and reside 
in a dynamically allocated memory buf¬ 
fer. Unique features of WindowMachine 
include ZoomWindows that permit a vir¬ 
tual screen to grow or shrink from a 
single character cell, full control of vir¬ 
tual screen attributes, compatibility with 
all add-in graphics boards that emulate 
the PC-block character mode, a debug¬ 
ging facility, small system overhead of 
15KB RAM for WindowMachine subrou¬ 
tines, and two-level documentation that 
includes on-line screen menus and 
suppon for speed reading. $59.95. 
Amber Systems, Inc., 1171 S. Saratoga- 
Sunnyvale Road, San Jose, CA 95129; 
408/997-1883 

CIRCLE 474 ON READER SERVICE CARD 

PC/XT-compatible ROM BIOS software 
for the OEM market has been intro¬ 
duced by Phoenix Software Asso¬ 
ciates Ltd. The XT BIOS software is 
being offered for licensing to manufac¬ 
turers of IBM-compatible personal com¬ 
puters as part of a systems-software 
compatibility package that also includes 
an XT DOS-compatible version of MS- 
DOS, a full range of utilities, and the 
GW BASIC language configured to re¬ 
semble IBM’s BASICA Last May, the 
company introduced the industry’s first 
original off-the-shelf PC ROM BIOS for 
OEMs designed not to infringe on IBM’s 
ROM BIOS copyright, as part of its pack¬ 
age for systems-software compatibility. 
Phoenix can also provide OEMs with 
any custom hardware or software engi¬ 
neering services required to install the 
compatibility software on an OEM’s mi¬ 
crocomputer. The company is offering 
unlimited use licensing of its entire 
PC/XT DOS-compatible systems-software 
package for $290,000. 

Phoenix Software Associates Ltd., 1420 
Providence Highway, Suite 101, Nor¬ 
wood, MA 02062; 617/769-7020 

CIRCLE 463 ON READER SERVICE CARD 
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Borland Does tt Again: 
SuperK^ $69l95 

Sure, ProKey™ is a nice iittie program. But when the peopie who brought you 
Turbo Pascai and SideKick get serious about keyboard enhancers, you can 
expect the impossibie... and we deiiver. 


SuperKey 


ProKey 


ALL FEATURES RESIDENT IN RAM AT ALL TIMES 


RESIDENT PULL-DOWN MACRO EDITOR 


RESIDENT FILE ENCRYPTION 


PROKEY COMPATIBILITY 


DISPLAY PROTECTION 


ABILITY TO IMPORT DATA FROM SCREEN 


PULL-DOWN MENU USER INTERFACE 


CONTEXT-SENSITIVE ON-LINE HELP SYSTEM 


DISPLAY-ONLY MACRO CREATION 


ENTRY AND FORMAT CONTROL IN DATA FIELDS 


COMMAND KEYS REDEFINABLE "ON THE FLY- 


PRICE 


SonyProK^! 


Superb software at reasonable prices! 

There is much more to SuperKey. Maybe the best 
reason to buy SuperKey is that it is a Borland 
International Product. Each one of our products Is 
the best in its category. We only believe in 
absolutely superb software at reasonable prices! 

An offer you can’t refuse. 

Whether you are a ProKey user or you’ve never used a 
keyboard enhancer before, your boat has come in: until 
June 1st 1985 you can get your copy of SuperKey at this 
special introductory price. 

Get your PC a SuperKey today! 

SuperKey is available now for your IBM PC, XT, AT, jr. and truly 
compatible microcomputers. 



Totai ProKey compatibility. Every Prokey Macro file may be 
used by SuperKey without change so that you may capitalize on 
all the precious time you’ve invested. 

Now your PC can keep a secret! SuperKey includes a resident 
file encryption system that uses your password to encrypt and 
decrypt files, even while running other programs. Two different 
encryption modes are offered: 

1. Direct overwrite encryption (which leaves the file size un¬ 
changed) for complete protection. At no point Is a second file 
that could be reconstructed by an intruder generated. Without 
your secret pas^ord, no one will ever be able to type out your 
confidential letters again! 

2. COM or EXE file encryption which allows you to encrypt a 
binary file into an ASCII file, transmit it through a phone line as a 
text file and turn it back again into an executable file on the 
target machine (only of course if your correspondent knows the 
secret password!). Now, you will even be able to secretly ex¬ 
change programs through Public Bulletin Board Systems or 
services such as CompuServe. 

Totally memory resident at all times, gives SuperKey the ability 
to create, edit, save and even recall new or existing macro files 
anytime, even while running another program. 

Pull down macro editor. Finally a sensible way to create, edit, 
change and alter existing macro definitions. Even while using 
another application, a simple keystroke Instantly opens a 
wordprocessor-like window where you’re allowed to see, 
edit, delete, save and even attach names to an indi¬ 
vidual macro or file of macros, and 


B BORIATK) 

INTERNATIONAL 


Software's Newest Direction 

4113 Scotts Valley Drive 
Scans Valley. California 95066 
TELEX 172373 


IBM is a registered trademaiV of International Business Machine Corporation. ProKey is a trademark 
of RoseSoft, SuperKey and SideKick are trademarks of Borland International. Inc. 

CIRCLE NO. 117 ON READER SERVICE CARD 













































TECH RELEASES 


performed much quicker. The prices for 
the new software are about 15 percent 
higher than the same software for the 
XT. CADDRAFT is an entry-level drafting 
package, cadplan is a professional-level 
product that is used to create, edit, and 
plot designs for architectural render¬ 
ings, floor plans, piping, wiring, and fur¬ 
niture placement. Capable of drawing 
up to 65 layers, cadplan is also well 
suited for mechanical design, drafting, 
and graphics-oriented documentation. 
CADDRAFT, $1495; CADPLAN, $1,600 (the da¬ 
tabase extraction option is $400 extra). 
Personal CAD Systems, Inc., 981 Univer¬ 
sity Avenue, Los Gatos, CA 95030; 
4081354-7193 

CIRCLE 464 ON READER SERVICE CARD 

Pro/Tem Software has announced 
Notebook II, the second generation of 
its text-oriented database manager. 
Notebook II has a built-in text editor 
with word wrap, automatic reformatting, 
and instant screen update. It also is able 
to read in files from word processors, 
public-access databases, and other data¬ 
base managers. Notebook II can accept 
control and extended characters. Field 
and record sizes are not predefined, but 
automatically expand as text is entered; 
up to 50 fields are permitted. Notebook 
II includes full sort and selection func¬ 
tions. It can select, based on any text 
embedded in any field, without the 
need for key words. It also includes a 
function that can increase entry and re¬ 
trieval speed by listing words entered in 
a key field. New commands and menus 
hasten movement among records and 
fields and will display a help system 
menu for the relevant part of the pro¬ 
gram when signaled. New utilities in¬ 
clude the ability to merge and clone 
databases. Notebook II works with all 
IBM computers that run PC-DOS. $189. 
ProlTem Software, 2363 Boulevard 
Circle, Walnut Creek, CA 94595; 
8001826-2222 or 4151947-1000 

CIRCLE 472 ON READER SERVICE CARD 


Higgins, a new administrative assistant 
software product, has been released by 
Conetic Systems, Inc. Built on a so¬ 
phisticated database, Higgins allows 
complete interaction of all administra¬ 
tive tasks, taking care of such tasks as 
time management, personal filing, ex¬ 
pense reporting, telephone directories, 
autodialing and routing, project task 
lists, calculations, reminders, and so on. 
Higgins is being produced in both a sin¬ 
gle-user version that can maintain up to 
seven different users’ data and a LAN 
version that will be sold primarily 
through VARs and OEMs. Higgins is in¬ 
teractive with other DOS-based pro¬ 
grams on the POXT or PC/AT and sup¬ 
ports macros for further personalization. 
Prices: single-user version, $395; pricing 
on the LAN version is dependent upon 
the number of users on the LAN. 

Conetic Systems, Inc., 1470 Doolittle 
Drive, San Leandro, CA 94577; 
415/633-0291 

CIRCLE 473 ON READER SERVICE CARD 

Applied i has announced the release of 
a new version of tutsim, the dynamic 
simulation program for modeling con¬ 
tinuous systems on a microcomputer. 
TUTSIM version 3.0, for use on the PC, 
PC/XT, PC/AT, and PQr, offers many new 
program features plus a new manual to 
use with this engineering program. 
Among the program’s new features are a 
new data file output, a new data file in¬ 
put, new logic blocks, a new history 
block, a new control block, and new 
commands, along with support for the 
8087 coprocessor, the Hercules high- 
resolution graphics board, an additional 
printer/plotter, and the IBM short form 
expanded to 15 blocks. Full professional 
version with license, $475.00 to $495.00 
(allows 999 blocks per model); short 
form with full manual, $29.95 (allows 7 
to 15 blocks per model). 

Applied i, 200 California Avenue, 4^214, 
Palo Alto, CA 94306; 415/325-4800 

CIRCLE 471 ON READER SERVICE CARD 


Heuristic 

nounced the hcs/editor. HCS/E uses 
syntax, commands, and screen format 
similar to IBM’s large-scale editor, SPF. 
However, only the syntax is fixed. A 
user may select any of the seven other 
data display formats and may use the 
HCSECUST program to change the main 
commands, line commands, scroll val¬ 
ues, find parameters, function keys, and 
other control keys. In the end, a user 
may customize hcs/e so that it acts like, 
but does not look anything like SPF. 
HCS/E provides full diskette and ma¬ 
chine failure recovery: the full diskette 
is removed and replaced by one with 
more space when the “DISK FULL” mes¬ 
sage is displayed. The auto save function 
occasionally makes a temporary copy of 
the file. If a machine failure should oc¬ 
cur, the next time HCS/E is started it 
will recover the file and its changes to 
the last auto save and display the file at 
the proper spot. HCS/E is available on 
DOS, CP/M, and UNIX. $94.95. 

Heuristic Computer Systems, 853 
Hickory Drive, Carmel, IN 46032; 
317/848-8981 

CIRCLE 469 ON READER SERVICE CARD 


HCS/EDrrOR 

New versions of caddraft and cadplan 
for the PC/AT have been introduced by 
Personal CAD Systems, Inc. The pro¬ 
grams are said to run 2i^ to 4 times 
faster on the AT than on the XT, with 
every processing-intensive operation 
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Speed, Powei; Price. 
Boriand^lWbo Pascal FamiljiL 



Jeny Poumelle, BYTE: "What I think the computer industry is headed for: well documented, standard, plenty of good features, 
and a reasonable price. ” 

Portability. Turbo Pascal is available today for most computers running PC DOS, MS DOS, CP/M 80 or CP/M 86. A XENIX verison of Turbo 
Pascal will soon be announced, and before the end of the year. Turbo Pascal will be running on most 68000 based microcomputers. 


Dave Garland, Popular Computing: "Most Pascal compilers barely fit on a disk, but Turbo Pascal packs an editor, compiler, linker, 
and run-time library into just 29K bytes of random-access memory" 


Jeff Duntemann, PC Magazine: "Language deal of the century ... Turbo Pascal: It introduces a new 
programming envimnment and runs like magic" 


The Industry Stundord. with more than 250,000 users worldwide Turbo Pascal is the industry's de facto standard. 
Turbo Pascal is praised by more engineers, hobbyists, students and professional programmers than any other development 
environment in the history of microcomputing. And yet. Turbo Pascal is simple and fun to use! 



High resolution monochrome graphics for the IBM PC and the Zenith 100 computers 

Dazzling graphics and painless windows. The Turbo Graphix Toolbox will give even a beginning programmer 
the expert's edge. It’s a complete library of Pascal procedures that include; 

^ —Full graphics window management. 

-Tools that will allow you to draw and hatch pie charts, bar charts, circles, rectangles and a full range of geometric shapes. 
—Procedures that will save and restore graphic images to and from disk. 

—Functions that will allow you to precisely plot curves. 

—Tools that will allow you to create animation or solve those difficult curve fitting problems. 

I and much, much more. 

No sweat and no royalties, you may incorporate part, or all of these tools in your programs, 
^ and yet, we won’t charge you any royalties. Best of all, these functions and procedures come complete 

with commented source code on disk ready to compile! 


Searching and sorting made simple 

The perfect complement to Turbo Pascal, it contains: Hirbo-Access, a powerful implementation of the state-of-the-art B-^tree ISAM 
I technique: Tbrbo-Sort, a super efficient implementation of the fastest data sorting algorithm, "Quicksort on disk". And much more. 

1 Poumelle, BYTE: ‘The tools include a B-i-tree search and a sorting system; I’ve seen stuff like this, but not 

' f , "^1 as well thought out, sell for hundreds of dollars." 

Get Started right away: free databasel included on every Toolbox disk is the source code to a working 
data base which demonstrates how powerful and easy to use the Turbo-Access system really is. 

Modify it to suit your individual needs or just compile it and run. 

Remember, noroyaltlesi ^ ^ 


Fmm Start to Finish In 300 pages. Turbo Tutor 
is for everyone, from novice to expert. Even if you’ve never 
programmed before. Turbo Tutor will get you started right away. 

If you already have some experience with Pascal or another 
programming language. Turbo Tutor will take you step by step 
through topics like data structures and pointers. If you’re an expert, 
you’ll love the sections detailing subjects such as "how to use assem- 
language routines with your Turbo Pascal programs.” 

A must You’ll find the source code for all 
vd IgwSm the examples in the book on the accompanying 

disk ready to compile. Turbo Tutor might be 
reference on Pascal and pro- 
gramming you’ll ever need. 
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FORTH, Inc. has announced the 
availability of polyFORTH n, its multi¬ 
tasking, multiuser operating system, for 
microcomputers running MS-DOS. Ac¬ 
cording to the company, polyFORTH ii 
supports more users at a higher speed 
on a CPU than any other system. In con¬ 
trast to other operating systems offered 
for the 8086/88-based computers, poly¬ 
FORTH II is also designed to support any 
number of asynchronous processes run¬ 
ning concurrently. Tasks may have pri¬ 
vate partitions or may execute shared, 
reentrant routines. Specially coded to 
take advantage of standard BIOS and 
BDOS calls for disk and terminal I/O, 
the new polyFORTH offers MS-DOS users 
an ability to run multiple terminals, 
unlimited control tasks, and concurrent 
printer operation. The polyFORTH 
MS-DOS version may be purchased in 
several levels reflecting increasing soft¬ 
ware capability and support services. 
Level 3, priced at $600, includes the 
operating system, forth Turnkey Com¬ 
piler, assembler, editor, math library, 
database support system, utilities, and 
source for everything but the nucleus. 
Level 4, at 13,200, includes all features 
of Level 3 plus full system source and 
the Target Compiler, capable of generat¬ 
ing ROMable applications or recompil¬ 
ing polyFORTH itself Levels 5 and 6 fea¬ 
ture extended support services. 

FORTH, Inc., 2309 Pacific Coast Highway, 
Hermosa Beach, CA 90254; 
2131372-8493 

CIRCLE 468 ON READER SERVICE CARD 

A new release of the Microsoft Macro 
Assembler that supports the entire In¬ 
tel family of 16-bit microprocessors has 
been announced by Microsoft Corpo¬ 
ration. The assembler is accompanied 
by an extensive set of development utili¬ 
ties, including a symbolic debug utility 
that allows programmers to examine 
and step through their source code as 
well as their object code. This utility 
provides a controlled testing environ¬ 


ment for programs, significantly speed¬ 
ing development time. One of the main 
differences between the new Microsoft 
Macro Assember release and the pre¬ 
vious version is that the new release 
supports a broader variety of proces¬ 
sors. In addition to the 8086/88 environ¬ 
ment supported by the previous release, 
the new version also includes 80286 and 
80186 opcodes and pseudo ops, allow¬ 
ing programmers to write applications 
that run on the full Intel 80 series of 
microprocessors. Programs written with 
the new Macro Assembler will run on 
the PC/AT; it includes switches to select 
case sensitivity. Minimum system re¬ 
quirements are 128KB of RAM, one disk 
drive, and MS-DOS 2.0 or higher. Price: 
$150; an upgrade can be obtained at a 
nominal fee by writing the Microsoft 
Customer Service Department. 

Microsoft Corporation, 10700 Northup 
Way, Box 97200, Bellevue, WA 98009; 
8001426-9400 or 2061828-8080 

CIRCLE 466 ON READER SERVICE CARD 

LCS/Telegraphics has announced the 
release of TelePaint, a mouse-driven, 
color graphics screen painting package. 
The software runs on the PC, PC/XT, 
PC/AT, ?Qjr, and compatibles. TelePaint 



Microsoft Macro Assembler 


provides graphics screen painting that 
utilizes an interface with pull-down 
menus and pop-up dialogue windows. It 
allows the user to create full 8i^-by-ll- 
inch pages, combining color graphics 
and text. The user can capture and en¬ 
hance graphs and charts created by 


other programs, such as Lotus 1-2-3. 

With either a color or black-and-white 
printer, the user can create profes¬ 
sional-looking documents and high- 
quality, full-page overhead transparen¬ 
cies. TelePaint requires 192KB of mem¬ 
ory, an IBM display adapter, and oper¬ 
ates with mice from Summagraphics, 
Microsoft, and Mouse Systems. $149. 
LCS/Telegraphics, 261 Vassar Street, 
Cambridge, MA 02139; 617/547-4738 

CIRCLE 456 ON READER SERVICE CARD 

JMI Software Consultants, Inc. has 
announced release 1.6 of BASTOC, its 

software tool that provides extensive 
BASIC facilities on UNIX and other sys¬ 
tems supporting C compilers. The new 
release supports the TRS-XENEX 
MBASIC Interpreter dialect, comple¬ 
menting the currently supported Micro¬ 
soft Disk BASIC and Digital Research 
CBASIC versions of BASTOC. BASTOC 
translates programs written in BASIC to 
formatted C source code. It can be used 
as a conversion tool and can serve as a 
conventional BASIC compiler when con¬ 
figured as a preprocessor to a C compil¬ 
er. BASTOC may be tailored to address 
local variations in BASIC. One new fea¬ 
ture is a BASIC compiler program that 
uses the host system’s C compiler and 
linker. It is appropriate for OEMs con¬ 
figuring systems that include a C com¬ 
piler, but not BASIC. $350. 

JMI Software Consultants, Inc., 904 
Sheble Lane, P.O. Box 481, Spring 
House, PA 19477; 215/628-0846 

CIRCLE 460 ON READER SERVICE CARD 

Correction: An item in the Tech Re¬ 
leases section of the January 1985 issue 
(p. 192) incorrectly stated that Tym/ 
VSAM, a program recently released by 
InfoTym, provides critical VSAM support 
for PC/XT users. It should have said that 
it provides support for PC/XT-370 users. 
InfoTym, Tym/VSAM Marketing, 20705 
Valley Green Drive, Cupertino, CA 
95014; 800/325-1551 
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INTRODUCING 
Interface Technologies’ Modula-2 
Software Development System 


The computer press is hailing Modula-2 as “the next 
standard in programming languages.” Modula-2 
combines the strengths of Pascal with the features 
that made C so popular, like independent 
compilation and direct hardware control. 

But until today, no company offered a 
Modula-2 system that made the development 
of software fast, easy and efficient. Now, 
though, there’s a new tool at your disposal. 


And if you leave em undefined variable or data type, 
the editor detects the mistake and gives you the option 
of on-line “help” to correct it. No other programming 
text editor offers you so much innovation at any price. 


How to turn “wait time” 
into “work time” 


The fast, powerful tool 
for programmers 



TTie vast majority of 
programming time is 
spent waiting, and the 
biggest slowdown is most 
often with compilers. 


TTie breakthrough is here: Interface Technologies’ 
new Modula-2 Software Development System for 


It not only has a faster compiler, it also 
saves time by compiling while you edit. 



the IBM® PC, XT, AT and compatible 
computers to give programmers the same 
quantum leap in productivity spreadsheets 
and word processors gave to end-users. It 
can reduce monotonous wait time, will 
dramatically increase speed, help stop 
thoughtless misteikes, and free you to become more 
creative in virtually all of your programming efforts. 


ANAIOIIIIY 


How to speed input and 
eliminate 30% of errors 


Thirty percent of programming mistakes are syntax 
errors and simple typos in the program structure. Our 
“syntax-directed” Modula-2 editor does away with 
these time-consuming headaches once and for all. 

It speeds input by 



cutting manual typing 
as much as 90%, letting 
you enter statements 
f with a single keystroke. 
For example, if you type 
a capital “I” to begin a 
line, the editor completes 
the logical “IF THEN” 
statement automatically, so 
^you can concentrate on what you 
Enter complete statements want to program, rather than con- 
with one keystroke. centrate on what you’re typing. 

The editor locks out errors, finishing statements and 
procedures in perfect accord with the standardized 
rules of Modula-2. It also indents and formats your 
text automatically, making programs easy to read and 
maintain, an important feature on big projects. 


OFA 


Our compiler turns 
wait time to work time 
with a new innovation 
that lets you compile 
in the “background.” 

With background 
compilation, your program is automatically compiled 
into object code line by line as you work, every minute 
you spend writing or editing a Modula-2 program! 

\X^en you’re finished editing, all that’s left for the 
compiler is a quick mopping up job that generates 
optimized native code in a single pass. 


How quick is “quick”? 

Themks to background compilation amd the fact that 
the compiler itself is so fast. Interface Technologies’ 
compiler turns 100 lines of typical Modula-2 text 
into optimized machine code in under five seconds. 

Plus the Interface compiler produces compact code 
with execution speed superior to that produced by any 
other Modula-2 compiler on the market. 


How to do two things at once 

Along with the background compiler and syntax- 
directed editor, which can save you hours every day and 
make you more productive. Interface Technologies’ 
Software Development System gives your monitor 


















windows so you Ccui refer to one file while you edit 
another simultaneously, saving you even 
more time. 

Concurrent editing of two 
or more files is especially use¬ 
ful when doing programming 
work that’s intended for 
separate compilation, and 
Interface Technologies has 
the only Modula-2 system 
on the market that provides 
you with this helpful benefit 

for developing software. , with multiple files 

^ ^ taster, easier m windows. 


How preprogrammed modules 
speed development 

One of the advantages of Modula-2 is that it lets you 
build large, reliable programs quickly, by linking 
together many smaller “building-block” modules. 

The development system’s toolkit of precompiled 
program modules includes the standard Modula-2 
library, and adds exclusive link-and-run modules for 
direct calls to the operating system, sound, and color 



You can use it on any IBM® PC, XT, AT or 
compatible computer with two double-sided, double¬ 
density floppy drives and 320K RAM diskette. 

You get a thoroughly indexed, comprehensive user’s 
manual and free telephone support fi'om Interface 
Technologies. But the most important thing you get is 
the future, and the programming language of the future 
is Modula-2, and now it’s easier than ever. 

For more information, or to order the Modula-2 
Software Development System, call 1 -800-922-9049 
today. In Texas, call (713) 523-8422. 

You can also order or 
request further in¬ 
formation by 
mail. Just fill 
out the cou¬ 
pon below 
and send it 
in. Act today 
and receive 

your system __ 

soon. Operates on the new 

IBM PC AT, as well as 
the PC, XT, and all other 
IBM-compatible computers. 



graphics support. 
Plus you get low- 
cost updates from 
the Interface 
Technologies 
fast-growing 
library of new 
programming modules. 

The Modula-2 development system's toolkit of 
^eady-made modules turns big programs into smaller projects. 

Increase productivity for $249 



Interface Technologies’ Software Development 
System is fast, powerful and unlimited. It works so well 
that it’s the same tool Interface Technologies is using to 
write business and consumer applications in Modula-2. 

For $249, you get the syntax-directed editor and 
compiler, linker, module library and tutorial that will 
have even modestly experienced programmers writing 
in Modula-2 in days. And you have full rights to your 
work; there’s no license fee for progrcuns you develop 
with the Interface Technologies system. 


NAME. 


ADDRESS. 
CITY_ 


PHONE. 


.STATE. 


.ZIP. 


■ PLEASE CHECK ONE; 

I □ AMERICAN EXPRESS 


□ MASTERCARD 


I 


□ VISA 

□ CHECK ENCLOSED 
CHARGE ACCOUNT NUMBER 

□□□□□□□□□□□□□□□□□□□□ 


EXPIRATION DATE 
PLEASE SEND ME_ 


SIGNATURE 
_COPIES @ $249 EACH. 


INTERFACE TECHNOLOGIES CORPORATION 
3336 RICHMOND, SUITE 200, HOUSTON. TX 77098 
Texas residents, add 6.125% Sales Tax. PC/2 


moftanamoueHS 



SOFTWARE 
DEVELOPMENT SYSTEM 
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IBM is a registered trademark of International Business Machines dlorporation. 







































»e Hard Disk With 
The Software Shell 



Why pay more for 10 or 20 Meg 
drives than you have to? Our 10 
Meg internal hard disk subsystem is 
priced at $699e with the 20 Meg 
model going for $1088. Our exter¬ 
nal 10 Meg goes for $849, 20 Meg 
for $1238. 

Our drives are fully compatible 

with any IBM PC or PC-compatible 
with 64K RAM and PC-DOS 2.0 or 
later.* Oubie* drives boot directly 
from the hard disk. You can power 
up the PC and load the system 
directly, without using any floppy 
disks. No software patches or driv¬ 
ers to install 

Using the same amount of 
power as a floppy drive, the Qubie’ 
hard dLx uses less energy than 
other aftermarket drives. 
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The drives come complete with 
Idir software. ldir*s commands are 
in English, eliminating the need to 


type in DOS commands, and are all 
selected by using cursor control 
keys. Idir even explains commands 
with HELP screens that give you on¬ 
line advice when you need it. 

Qubie’ drives are made of spe¬ 
cial plated recording media They 
withstand the vibration and move¬ 
ment that has damaged hard disks 
in the past. In fact, Qubie’ drives 
have been selected by several 
computer makers for use in their 
portable computers. 

Good service starts with answer¬ 
ing your questions before and after 
you buy. It continues with same or 
next day shipment of your order. 
Since we only sell a few selected 
products, we have the information 
and inventory to help you fast. 

We perform repairs in our own 
service department within 48 
hours, should you ever need service 
during the one year warranty 
period. 

Our price is the whole price. All 

prices include UPS surface charges 
and insurance. In a hurry? Two day 
UPS air service is just $12. 

Corporations, dealers and insti¬ 
tutions, call for volume purchase 
price information. 

*Call for information. 
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No Bisk Gnarantee 

If you are not completely 
satisfied with your purchase, 
you may return it within 30 
days for a full refund, in¬ 
cluding the cost to send it 
back. If you can get any of 
our competitors to give you 
the same guarantee, buy 
both and return the one you 
don’t like. 








Order Today, Shipped Tomorrow! 

For fastest delivery, send cashiers check, 
money order, or order by credit card. Per¬ 
sonal checks, allow 18 days to clear. 
California residents, add 6% sales tax. 

Hours; Mon.-Fri. 8:00 a.m.-6:00 p.m. PST 
Sat. 9:00 a.ni.-l:00 p.m. PST 

( 800 ) 821-4479 

Toll Free Outside California 


( 805 ) 987-9741 

Inside California 

QUBIE' a 

4809 CalleAlto 
Camarillo, CA 93010 


London (01) 223-4569 
Paris (01) 321-5316 
Sydney (02) 579-3322 

© Qubie’ 1984 






















TECH 

TED MIRECKI 

NOTEBOOK 

Replacing RENAME 

An assembly language program allows the user to rename 
subdirectories at^ volume labels, as well as files. 


O ne frustrating inconvenience of DOS 2.x is that it does 
not allow the renaming of subdirectories and volume la¬ 
bels. The RENAME (alias REN) command does not work on 
subdirectories or labels, so once a subdirectory or volume 
has been created with a particular name, the only way to 
change that name is to copy all files into a new directory or 
onto a new disk with the desired name. This process can take 
a long time and it is certainly impractical for changing a hard 
disk volume label. 

Most DOS keyboard commands are also available as INT 
21H function calls from assembly language programs; two 
such function calls are offered for renaming. Function 56H 
operates much as the RENAME command: it handles path 
names, but will rename only normal files, not subdirectories 
or volume labels. (This function differs from RENAME in that 
it accepts two different patli names and can move a file be¬ 
tween directories without copying the file contents.) 

Function 17H accepts only file names, not path names, 
because it accesses files by means of an FCB (File Control 
Block). It will rename directories and labels as well as nor¬ 
mal files, however, if it is provided with an extended FCB 
containing the appropriate attribute value: lOH for subdirec¬ 
tories, 08H for labels, and 18H for both of these. 

SUPEREN (see the listing) uses function 17H to provide a 
“super-rename” feature that will change the name of any file. 


LISTING: SUPERENASM 


PAGE 



PAGE 

72.120 

TITLE 

SUPEREN Change name of file, sub-dir or vol ID. 

COMMENT 


SUPEREN [d:3namel name2 


Renames files or subdirectories from name 1 to name2. 


Namel 1 

1 name2 may have extensions and wild characters. 


Action 

of the program is as described In the DOS manual 

N 

for INT 21. function 17. 

COM 

SEGMENT 


ASSUME 

CS:C0M. DS:C0H, ES:C0M. SS:C0M 


ORG 

5CH ;FCB FORMED FROM NAMEl 

FCBl 

LABEL 

BYTE 

DRIVEl 

DB 

? 

NAMEl 

DB 

11 DUP(?) 


ORG 

6CH ;FCB FORMED FROM NAME2 

FCB2 

LABEL 

BYTE 

DRIVE2 

DB 

? 

NAME2 

DB 

11 DUP(?) 


ORG 

lOOH 

SUPEREN 

PROC 



MOV 

DX.OFFSET INVDR$ ;P0INT TO ERROR MESSAGE 


TEST 

AL.AL -.TEST FOR VALID DRIVEl ID 


JNZ 

ERROR 


MOV 

DX.OFFSET INVPAR$ 


CMP 

NAMEl.' ' ;CHECK IF NAMEl IS THERE 


JE 

ERROR 


CMP 

NAME2.' ' -.CHECK FOR NAME 2 


subdirectory, or volume label. The name to be changed must 
match the program’s first command-line parameter, and the 
new name will be built up from the second parameter. If 
either parameter is a volume label longer than eight charac¬ 
ters, a period must be inserted after the eighth character. 

Wild-card characters can be used in both original and 
new names, as long as the guidelines documented under 
function 17H in the DOS manuals are followed. To limit the 
processing to either subdirectories or volume labels, the 
value at the symbol ’ATTR’ should be changed to lOH (subdi¬ 
rectories) or 08FI (volume labels)—it might be useful to have 
two versions of the program. It is important to note, how¬ 
ever, that any version of the program may also be used to re¬ 
name normal files that match the first parameter. 

SUPEREN can be implemented by entering it into an edi¬ 
tor or word processor, assembling it, linking it, and convert¬ 
ing it to a .COM file with EXE2BIN; the .EXE version should 
not be run. The command 

EXE2BIN SUPEREN SUPEREN.COM 

can be used to create a .COM file directly from the .EXE ver¬ 
sion, without going through a .BIN phase. 1""—1 


Ted Mirecki has a master's degree in computer science and 20 years 
of experience in information processing. 


JE ERROR 

MOV SI.OFFSET FCBl ;POINT TO NAMEl FCB 

MOV DI,OFFSET OLDN -.POINT TO OLD NAME FIELD 

MOV CX.12 ;MOVE 12 BYTES 

REP MOVSB -.MOVE NAMEl TO EXTENDED FCB 

MOV SI.OFFSET NAI€2 ;POINT TO NAME2, NOT DRIVE 

MOV 01.OFFSET OLDN+llH ;P0INT TO NEW NAME FIELD 

MOV CX.ll -.NAME EX DRIVE » 11 BYTES 

REP MOVSB ;M0VE NAME2 TO EXTENDED FCB 

MOV DX.OFFSET XFCB ;P0INT DX TO EXTENDED FCB 

MOV AH,17H ;FUNCTION 17 = RENAME 

INT 21H 

TEST AL.AL -.TEST FOR ERRORS 

02 EXIT ;N0 ERRORS IF AL * 0 

MOV DX.OFFSET INVNAM$ ;ELSE POINT TO ERROR"m^ 

ERROR: MOV AH.9 .;DISPLAY ERROR MESSAGE 

INT 21H 

EXIT: INT 20H -.RETURN TO DOS 

SUPEREN ENDP 

INV0R$ OB ODH,OAH.’Invalid drive idV,0DH.0AH.'$‘ 

INVPAR$ OB 0DH.0AH.'2 params needed:[d:]oldname. newname' 

OB 0DH.0AH.*$' 

INVNAM$ OB OOH.OAH.'Name not found or already exists' 

DB ODH.OAH.'I' 

XFCB DB OFFH ;EXTENDED FCB ID BYTE 

08 5 OUP(O) 

ATTR DB 18H ;AnR FOR SUB-DIRS & VOL LABELS 

OLDN DB 37 DUP(O) ;0LD & NEW NAMES GO HERE 

COM ENDS 

END SUPEREN 
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TECH 

TED FORGERON 

NOTEBOOK 

We Interrupt this Program 

The default Ctrl-Break inteirupt haridler 
can be replaced with customized routines. 


I BM recommends that programs be designed to “interrupt 
the current process” whenever a Ctrl-Break is detected. 
Pressing Ctrl-Break will abort most PC-DOS commands; it is 
the special handling of Ctrl-Break by the BIOS and DOS that 
allows these programs to be interrupted. 

Both PC-DOS and the ROM BIOS treat Ctrl-Break as a 
special key. The BIOS sets a flag whenever its low-level key¬ 
board handler detects that Ctrl-Break has been pressed. When 
DOS notices that the flag has been set, it executes a software 
interrupt to invoke the system default Ctrl-Break interrupt 
handler. The default Ctrl-Break interrupt handler can easily 
be replaced with a customized version, so that this same Ctrl- 
Break detecting capability can be incorporated into an appli¬ 
cations program. An interrupt handler is nothing more than a 
subroutine that gets control when a particular interrupt is ex¬ 
ecuted. In this case, DOS executes a software interrupt 23fl 
when it detects that Ctrl-Break has been pressed. 

The listing below, BREAK.ASM, shows four routines that 
can be used for setting up and detecting Ctrl-Break. All four 
can be called from Pascal, C, or assembh' language programs. 


LISTING: BREAKASM 

TITLE 

BREAK -- Break handling Utilities Module 

TRUE 

EQU OlH 

; boolean true 

FALSE 

EQU OOH 

-, boolean false 

BREAK INT 

EQU 23H 

; dos control-break intrpt 

GETVECTOR 

EQU 35H 

; dos get vector function 

SETVECTOR 

EQU 25H 

; dos set vector function 

D0S_FUNCTI0N 

EQU 21H 

; dos function call 

BREAK SEGMENT 

PUBLIC 'CODE' 


BREAKFLAG 

D6 0 

; break key hit flag 

SAVEBREAK 

00 0 

; saved break vec. contents 

ASSUME 

CS:BREAK 


ASSUME 

OS:NOTHING 


; CHECK_BREAK 

checks if ctrl-break has 

been pressed. It returns 

; true if Ctrl 

-break has been pressed 

and false if it hasn't. 

PUBLIC 

CHECK_BREAK 


CHECK_BREAK 

PROC FAR 


XOR 

AX,AX 

; clear ax 

MOV 

AL, BREAKFLAG 

; return value = breakflag 

MOV 

BREAKFLAG, FALSE 

; reset break flag 

RET 



CHECK_BREAK 

ENDP 


; INSTALL_BREAK_HANDLER sets up a Ctrl 

-break interrupt handler. It 

; also saves the address of the former 

break handler so that it can 

; be restored 

later. 


PUBLIC 

INSTALL_BREAK_HANDLER 


INSTALL BREAK 

HANDLER PROC FAR 


PUSH 

OS 


MOV 

AL,BREAKINT 

; AL * break interrupt 

MOV 

AH,GETVECTOR 

; AH = dos function code 


INSTALL is responsible for placing the address of the 
new Ctrl-Break interrupt handler into the correct spot in the 
interrupt-vector table. Interrupt vectors are used so that DOS 
can find the Ctrl-Break interrupt handler without having to 
know its address in advance. A call to INSTALL should be 
placed near the beginning of programs that will use this Ctrl- 
Break detecting routine. 

BREAK HANDLER is the actual Ctrl-Break interrupt han¬ 
dler. As the listing shows, this routine simply sets a flag to 
signify that Ctrl-Break has been pressed. Applications pro¬ 
grams do not need to call BREAK_HANDLER; it is called au¬ 
tomatically when DOS executes INT 23H. 

CHECK_BREAK is a boolean function that can be called 

in order to see if Ctrl-Break has been pressed. 

REMOVE puts the address for the original DOS Ctrl- 
Break handler back in the interrupt vector. Applications pro¬ 
grams should call REMOVE just before exiting. 


Ted Forget’on is vice-president of systetjis software engineering at 
Multisoft Corporation in Beaverton, Oregon. 


INT 

DOS FUNCTION 

call 

dos 

MOV 

WORD PTR SAVEBREAK,BX 

save 

offset in int vector 

MOV 

WORD PTR SAVEBREAK+2,ES 

save 

base in int vector 

MOV 

AL,BREAKINT 

AL = 

break interrupt 

MOV 

AH,SETVECTOR 

AH = 

dos function code 

. MOV 

DX,OFFSET BREAK HANDLER 

OX = 

offset of brk hdlr 

' MOV 

BX,CS 

II 

X 

CO 

this segment 

MOV 

DS,BX 

DS = 

this segment 

INT 

DOS FUNCTION 

call 

dos 

POP 

DS 



RET 




INSTALL_BREAK_HANDLER ENDP 



; BREAK HANDLER 

is invoked by the bios when Ctrl break is pressed. 

BREAK HANDLER 

PROC FAR 



MOV 

BREAKFLAG, TRUE ; 

; breakflag = yes, break hit 

IRET 




BREAK_HANDLER 

ENDP 



; REMOVE BREAK 

HANDLER restores the previous ctrl-break handler. 

PUBLIC 

REMOVE BREAK HANDLER 



REMOVE BREAK HANDLER PROC FAR 



PUSH 

DS 



MOV 

AL,BREAKINT 

AL = 

break interrupt 

MOV 

AH,SETVECTOR 

AH = 

dos function code 

MOV 

DX,W0RD PTR SAVEBREAK 

OX = 

saved 1st word 

MOV 

BX,W0RD PTR SAVEBREAK+2 

BX = 

saved 2nd word 

MOV 

DS,BX 

DS = 

saved 2nd word 

INT 

DOS FUNCTION 

cal 1 

dos 

POP 

DS 



RET 




REMOVE BREAK HANDLER ENDP 



BREAK ENDS 




END 





42 


PC TECH JOURNAL 






















Concise structure and fast exe' 
cution make C the ideal language 
for applications and system-level 
programming. 

And compared with other MS- 
DOS C compilers, Microsoft® C 
consistently produces the fastest 
executable code. 

It supports the full C language 
and includes an extensive library 
of subroutines that implement 
most UNIX™compatible functions. 

Small, medium, compact, and 
large memory models give you 
flexibility in selecting the address¬ 
ing requirements of your software. 
Programs can be designed to make 

MICROSOFT, effective of 

The High Performance Software tilC 

memory of your computer, up to 
one megabyte. 

Microsoft C Compiler provides 
you with a complete development 
system including the compiler, 
run time library, linker and library 
manager, and full support of 


*Price exclusive of handling and Washington State sales tax. 
Microsoft is a registered trademark and MS is a trademark of Microsoft 
UNIX is a trademark of Bell Laboratories. 

**Reprinted with permission. BYTE Magazine, August ’83. 


MS-DOS 2.0 directory structure 
(pathnames) and I/O redirection. 

How do programmers feel 
about Microsoft C? 

“In the top category for its quick 
compile and execution time, small 
incremental code, best documen¬ 
tation, and consistent reliability!’* ** 
—Ralph Phraner, BYTE Magazine 

“Best for software development!’ 
—Bill Hunt, PC Tech Journal 

“Produces good, tight-running 
programs!’ 

—Peter Norton, Softalk 


Call 800-426-9400 to order 
the raging $500? 

In Washington State, call 206- 
828-8088. Ask for operator C5, 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft C in action. 



Corporation. 




TECH 


NOTEBOOK 

36 


J. EDWARD VOLKSTORF, JR. 



ursor 


BASIC's block cursor in a graphics mode 
can be changed to a blinking cursor. 


I t is standard practice for good BASIC programs to use indi¬ 
vidual character input instead of INPUT or LINE INPUT in 
both text and graphics modes. Such programs use INKEYl to 
filter out unwanted characters, restrict data to a fixed area on 
the screen, and so on. Unfortunately, graphics mode lacks the 
blinking cursor that most users have come to associate with 
the current data-entry position. Instead, a simple block char¬ 
acter sits at the next character position. 

The program in the listing below contains a subroutine 
(beginning at line 2000) that is designed for character-mode 
input in any of the graphics modes on the IBM PC. Basically, 
the subroutine traps individual characters via the INKEYJ 
statement. In addition, after some number of INKEYl checks 
the charaaer at the current cursor position is replaced by a 
user-defined character. 

Before the subroutine is called, it must be initialized by 
defining the character codes used for keyboard input. The 
initialization routine begins at line 1000 in the listing. Note 
that the extended two-byte characters are coded and pro¬ 
cessed numerically as values greater than 256—that is, 256 
plus the ASCII code of the second character in the two-char¬ 
acter sequence. The character to be used as the cursor is de¬ 
fined in line 1100. A standard repertoire of editing keys is 
supported: cursor left/right. Ins, Del, BS, and Esc (the latter 

IISTENG: ART3.BAS ' 

0 * Graphics mode keyboard processor 
10 * J. Edward Volksdorf, Jr. — author 
12 ' 

15 • 


20 SCREEN 1 ; 

CIS ; PRINT -KPROC example..." ; PRINT 

30 60SUB 1030 

' Initialize subroutine’s special keys 

40 R0W*9 : COU-IO ; FL-8 : A$-SPACE$(FL) ' set values for call 

50 GOSUB 2030 

' call the subroutine 

55 ' 


60 LOCATE 3,1 

: PRINT "Read> ",A$ 

70 END 


1000 * 


1010 * define constants for keyboard processor 

1020 ■ 


1030 kl*13 ' 

Enter - exit entry 

1040 K2«8 • 

Backspace - cursor left and delete 

1050 K3-27 • 

Esc - blank field 

1060 K4«33l • 

move cursor to left 

1070 K5-333 ' 

move cursor to right 

1080 K6-338 • 

Ins - Insert a space 

1090 K7-339 ' 

Del - delete character 

1100 K8»95 ' 

ASCII cursor char code 

1105 • 


1110 RETURN 


2000 • 


2010 ' keyboard processor 

2020 ’ 


2030 KC»0 ; KP«1 ' blink count, char pointer 

2040 KC»(KC+1) MOD 16;1CS$»MID$(A$,KP,1) ' blink a field char 

2050 IF KC>7 

THEN KS$»CHR$(K8) ' or the "cursor" 

2055 ’ 



erases the current field to blanks). Input to a particular field 
is considered complete when the Enter key is pressed. 

For individual calls to the subroutine, ROW and COL are 
set to the screen row and column where input is to take 
place. The variable FL defines the field length being entered, 
and A$ is the actual value returned. The variable A$ must be 
predefined to the length FL with blanks; alternatively, some 
other initial default value could be used. If another initial de¬ 
fault value is used, the subroutine allows the default value to 
be edited. Be sure that this field is displayed before the sub¬ 
routine is called, so that the user can see it. 

Within the subroutine, the variable KS$ takes on the 
value of either the cursor or the character at the current in¬ 
put position. KS$ alternates between these two values after 
every eight calls to INKEYl. The code for the blink rate be¬ 
gins at line 2030 in the listing. In interpreted BASIC, the blink 
rate is approximately the same as the character-mode cursor. 
If the subroutine is compiled, the number of calls between 
each alternation should be increased somewhat in order to 
compensate for the more rapid execution time. Imi—I 


J. Edward Volkstotf is a freelance writer and consultant in educa¬ 
tional computing. He is the author of Graphics Programming on 
the IBM Personal Computer. 


2060 LOCATE R0W,C0L+kP-l:PRINT KS$; 
2070 K$-INKEY$ ; jr K$-"" THEN 2040 

‘ blink it 

' keystroke _ _ 

2075 ' 


2080 LOCATE R0W,C0L+KP-1 


2085 PRINT MI0$(A$,KP,1); 'ye 

*s, clear blink 

2086 • 


2087 ' convert to number 


2088 ‘ 


2090 KS-ASC(k$) : IF KS-0 THEN kS-256+ASC(RI6HT$(K$,l)) 

2100 IF KS>31 AND KS<256 THEN 2250 

' bypass some 

2110 ' 


2120 ' check for editing char's 


2130 • 


2140 IF KS-KI THEN RETURN 


2150 IF KS-IC2 AND kP>l THEN KS$-MID$(Ai,KP,FL-kP+l)-»-" " 

:A$-MID$(A$,l,KP-2)+KS$:KP-KP-l:G0T0 2060 

2160 IF KS-K3 THEN A$-SPACES(FL):LOCATE ROW,COL 

:PRINT A$;:G0T0 2030 


2170 IF kS-K4 THEN KP-ICP+(KP>1) :60T0 2040 

2180 IF ICS«k5 THEN KP-ICP-(KP<fL) :60T0 2040 

2190 IF KS-K6 THEN KS$-" "+MID$(A$,KP,FL-KP) 

:A$-MID$(A$,1,KP-1)+KS$:G0T0 2060 


2200 IF KS-K7 THEN KS$-MIDS(A$,KP+1,FL-KP)+" " 

:A$-MI0$(A$,1,KP-1)+KS$;GOTO 2060 


2205 ‘ 


2210 BEEP ; GOTO 2040 ’ invalid edit char 

2220 ' 


2230 ' save a char, display it and continue 

224 ' 


2250 MID$(At.KP.I)-IC$ ; LOCATE ROH.COL+kP-l : PRINT K$; 

2260 KP-kP-(KP<FL) : GOTO 2040 
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The new Microsoft® Macro 
Assembler package. A complete devel¬ 
opment environment that makes 
you a more productive programmer. 
Whether you’re using Macro Assembler 
or any Microsoft high level language. 

A common calling convention lets 
you easily call assembly language 
routines from any high level Microsoft 
language to add an extra burst of 
blinding speed. 

Better Debugging* 

The new Symbolic Debug Utility 
lets you stay close to the source. Now 
you can step through your assembled 
or compiled code by name rather than 
by address. Source level display for 
Microsoft Pascal, FORTRAN, and C 
allows you to view both your original 
source and the resulting code. 

And we stuffed our package with a 
full set of the most useful utilities 
around. So that you can link, maintain 
and organize your programs like 
never before. 

Who else but Microsoft could build 
so much into one package for $150? 

For the name of your nearest Micro¬ 
soft dealer call (800) 426-9400. In 


Washington State, Alaska, Hawaii 
and Canada, call (206) 828-8088. And 
if you re already MICR©SOFI 

using M.lCrOSOrt The High Performance Software™ 

or IBM® Macro Assembler, ask us how 
you can upgrade to the mightiest Macro 
of them aU. 


Microsoft: Macro Assembler Package: 

Macro Assembler 

♦For the 8086/8087/8088 and now the 186/286/287. 

♦ Define macros. 

♦ Conditional Assembly. 

♦ Case sensitivity for symbols. 

New Interactive Symbolic Debug Utility 
♦Controlled testing environment for debugging. 

♦ Source line display of Microsoft FORTRAN, Pascal and 
C Programs. 

♦ Set breakpoints on line numbers and symbols. 

♦ Single step to follow program execution. 

♦ Disassemble object code. 

♦ Display values. 

♦ Make minor changes without reassembling. 

New Program Maintenance Utility 

♦ Rebuilds your applications after your source files have 
been changed. 

♦Similar to UNIX™Make utility. 

Library Manager 

♦Create, organize and maintain your object module 
libraries created with Microsoft Languages. 

♦ Set page size (default of 16 bytes). 

Object Code Linker 

♦ Simple overlaying linker combines relocatable object 
modules created using Microsoft Languages into a single 
program. 

♦ Load Map generation. 

♦ Specify from 1 to 1024 segments. 

Cross Reference Utility for the Macro Assembler 

♦ Creates a cross-reference listing of the definitions and 
locations of all symbols used in an assembly language 
program. 



Microsoft is a registered trademark and The High 
Performance Software is a trademark of Microsoft 
Corporation. IBM is a registered trademark of 
International Business Machines. UNIX is a trademark 
of Bell Laboratories. 




Go ahead . . . 



You've made 
CONROY-LAPOINTE 
The World's Largest Computer 

Mail-Order Firm! 


★ cash discount prices! 

* no annual or membership fee. 


ORDER NOW (^) 547^1289 

TELEX 910380 3980 
ALL MAIL: 

!a»0 SW emlK nan, talM 011 97m 


TAKE THE CREDIT! 


So now we bring 

you the convenience and 

preferred status of being one of 

OUR VERY OWN CHARGE CUSTOMERS! 


Initial minimum purchase 

is only $400. There's no minimum 

purchase amount once your account is open. 

As a CONROY-LAPOINTE 
^ charge customer, you'll benefit from 

the convenience of credit priviledges . . . 

• at cash discount prices! 

• with no annual or membership fee. 

• so you won't tie up personal or company cash. 

• so you won't tie up other credit lines. 


CIRCLE NO. 126 ON READER SERVICE CARD 


Send in the coupon 
★ for your application 


blSKETreS 

★ CONROY-LAPOINTE’- DISKETTES ★ 

We guarantee these top quality products with our name. , 

5 YEAR LIMITED WARRANTY. Discounts on ordere w/o labels. 

10 ea. DS/DD. (IBM. H/P) 48 Trk. comes w/flip pakS 

» 15 

lOOea, DS/DD. (IBM. H/P)48Tik. 


1119 

lOOOea. DS/DD. (IBM. H/P)48Trt(. 


1859 

★ CONROY-LAPOINTE 

★ 


IBM PRE-FORMATTED 


■: 10 ea. DS/DD. 48 Track (IBM-PC Pre-formatted) S 

i 19 

100 ea. DS/DD. 48 Track (IBM-PC Pre-formatted) a 

M49 

} 1000 ea. DS/DD. 48 Track (IBM-PC Pre-formatted) i 

(959 


LIST C 

QNROY 

5 CDC, 10 ea.SS/DD.40T (Apple. IBM) 

S 55 

19 

100 ea. SS/DD. 40T (Apple, IBM) 

$ 550 ! 

; 195 

10 ea. DS/DD. 40T (IBM. H/P) 

$ 75 J 

; 23 

^ 100 ea. DS/DD. 40T (IBM. H/P) 

$ 750 ! 

1295 

; DYSAN. 10 ea. SS/DD (Apple, etc.) 

$ 40 J 

1 27 

10 ea. DS/DD 48T(IBM.H/P) 

$ 69 i 

; 35 

MAXELL 10 ea. SS/DD. aVt" (MAC) 

$ 60 i 

I 35 

10 ea. DS/DD. MD2 (IBM) 

$ 75 J 

; 26 

10ea.DS/QDHiDens(IBM-AT) S 77 ! 

1 49 

MEMOREX, 10 ea. SS/SD. aVr" (MAC) 

$ 65 i 

; 35 ; 

10 ea. DS/QD Hi Dens (IBM-AT) 

$ 84 ! 

i 54 , 

VERBATIM, 10 ea. DS/DD. MDa4 (IBM) 

$ 84 

; 32 

10 ea. SS/DD. a%". (MAC) 

$ 65 i 

35 

PRINTERS 

DOTMATRIX: 



EPSON, RX80-100cps 

$ 269 

CALL 

RX80-F/T 

$ 869 < 

CALL 

RX100—100 cps. las col., pin & fr. 

$ 499 < 

CALL 

i FX80-160cps.80col. 

$ 699 

CALL 

' FX100-160cps.ia6col. 

$849 

CALL 

JX80—Color Printer. 160 cps 

$899 

CALL 

LQ1500-200 & 67 cps 

$1895 

CALL 

Tractor Feed for LQ1500 

$ 70 

CALL 

MANNESMANN TALLY. 



Spirit—80 col.. 80 cps 

$ 269 ; 

(219 

160—80 col., 160 cps 

$798 ! 

(568 

180—ia2col.. 160 cps 

$1098 : 

1778 

OKIDATA Okimate 20. Color. Hi Res 

$ 268 : 

1208 

82A—80 col.. 120 cps. para. 

$ 849 1 

(319 

8aA—ia2 col.. 120 cps. para. 

$ 749 I 

599 

84—1 a6 col. 200 cps. para. 

$ 899 : 

(729 

92—80 cd.. 160 cps. para. 

$ 499 ! 

(399 

^ 9a-ia6cof.. 160 cps. para. 

$ 799 1 

(649 

2410P—Pacemaik. aSOcps. para. 

$2995 1 

(1975 

QUADRAM, Quartet. Inkjet Color Printer 

$ 895 ! 

(795 

: STAR MIC., (3emini.120cps. Iff' 

$ 499 ! 

(269 

1 Gemini. 120cps, 15" 

$ 549 ! 

(419 

TOSHIBA, Prop, spacing & Hi-res graphics 



1851-192 cps(DQ) & 100 cps (LQ) 

$1695 S 

(1375 

1840-144 cps(DQ) & 54 cps(LQ) 

$ 995 3 

(795 

Bi-directional Tractor Feed 

$195 3 

(175 

TTX, TTXpress. portabte/handheld,40cps 

$ 229 3 

(129 : 

LETTER QUALITY: 


JUKI, 6800-40 cps. para 

$ 995 ! 

(795 

6100—18 cps, para. 8 pitch 

$ 599 i 

( 439 

; TOSHIBA, Prop, spacing & Hi-res graphics 



1851—192 cps(DQ) & 100 cps (LQ) 

$1895 i 

M375 

1840-144 cps(DQ) & 54 cps(LQ) 

$ 995 ] 

(795 

TTX, 1014—18cps, para/ser. p&fr. 8p. 

$ 499 * 

l36S 

1114—sane as 1014 w/T&F. 2c & prop. 

$ 599 j 

( 439 

MONITORS 

. AMOEK, Color 800 Conv/Audio 

$ 849 ! 

(249 

Color 500 Comp/VCR/RGB/Audio 

$ 525 1 

1395 ^ 

Color 600 Hi Res. RGB/Audio 

$ 599 1 

1459 

Cok)r700 Ultra Hi Res. RGB 

$ 749 1 

549 ' 

Color 710 

$ 799 1 

1599 

800G. 12" Green 

$179 1 

1129 

800G. 12" Amber 

$199 : 

1149 

810A.ir Amber. (IBM) 

$ 280 I 

1159 

PRINCETON, HX-12. Hi Res. RGB 

$ 795 ! 

1495 

SR-12. Hi Res. RGB 

$ 799 ! 

1599 

Scan Doubler for SR-12 

$ 249 ! 

1179 

MAX-12, Amber (monochrome) 

$ 249 j 

1199 1 

QUADRAM, Amberchrome. 12" Amber 

$ 250 1 

1165 

Quadchrome 12" RGB Color 

$ 695 ! 

1495 

Ouadchrome II. 14" RGB Color 

$650 ! 

U50 

Quadscreen 1 r 968x512 w/cable. Hi Res 

$1995 1 

h595 

ZENITH, ZVM122.ir Amber 

$ 159 : 

1 95 

ZVM128.12" Green 

$ 149 1 

89 

ZVM124.12" Amber 

$ 200 1 

149 

ZVM185.1Z'Cotor 

$ 599 1 

(499 

MODEMS 

ANCHOR, Signalman Mark XII (IBM) 

$ 899 1 

1259 

, HAYES, 2400B External Modem (IBM) 

$ 899 1 

1699 

Smartmodem 1200B (IBM) 

$ 599 ; 

1409 

Smancom II Software (IBM) 

$149 1 

1 99 

Stack Chronograph ( RS-282) 

$ 249 1 

1189 

Stack Smartmodem 800(RS-282) 

$ 289 { 

1219 

Smartmodem 1200 (AP) 

$ 699 I 

1489 

Micromodem He w/Smartcom (AP) 

$ 829 ! 

1239 

PROMETHEUS, ProModem 1200B (IBM) 

$ 899 : 

(289 

ProModem 1200 (MAC) 

$ 549 ! 

(429 

: QUADRAM, Ouadmodem, Internal (IBM) 

$ 595 1 

(425 

Quadmodem. External (IBM) 

$ 695 1 

1495 

VENTELPCHaHCard(IBM) 

$ 549 1 

389 

1200 Plus. External (IBM) 

$499 

1429 

PC1200. Internal (IBM) 

$499 

(379 

ACCESSORIES 

< CURTTS, Diamond. 6 outlets, switched 

$ 50 

S 29 

Emerald. 6 outlets. S' cord 

$ 60 

1 35 

Ruby. 6 outlets, 6* cord, filter 

$ 90 

1 52 

Sap^ire. 8 outlets, w/frlter 

$ 80 

1 46 

NETWORX, Wiretree. 4 outlet, w/filt & surge $ 70 

S 39 

PERFECT DATA, Head Cleaning Kit 

$ 16 

$ 12 


















THE WORLD’S LARGEST COMPUTER MAIL ORDER FIRM 



FOR YOUR 


COMPUTER 

SYSTEMS 


— Call for Details — 

256K IIM - PC 


360K 

Disk Drives 
byCDC 



nv SANYO 555-Z 

256K, 2 320K Disk Drives 

^" Z150, 

256K.2320K Disk Drives. 

MS DOS 2.1.8088 Chip. 2 S/P 


HARDDISKS 


Kits are completely engineered to work with DOS 
Easy to install. Includes Hard Disk. Controller i 
Instructions. 

KAMERMAN, External 10 meg kit 
Megaflight 100. Internal 10 meg kit 
Masterflight. 20 meg. tar%. surge prot. 
MAYNARD, Internal 10 meg kit. (WSI) 
QUAORAM, Quaddisks Int. w/controller. 

Full Line 

RANA, External 10 meg w/controller 
Internal 10 meg w/controller 



FLOPPY DISK DRIVES 


CDC, Limited 30 day warranty; Call for quantity prices. 

Full Height 
Halt Height, 

MAYNARD, Controller Card w/para port 
Controller Card w/serial port 
Sandstar Cont Card (accepts 3 modules) 

PERFECT DATA, Head Cleaning Kit 



$149 


$129 

$300 

$ 185 

$ 310 

$ 195 

$ 265 

$205 

$ 16 

$ 12 


OTHER HARDWARE 


LIST 

PRICE 

S 695 
S895 
$ 50 : 
$ 399 : 
$ 595 I 
$215 1 
$ 265 I 
$315 I 
$ 495 I 
$1090 I 
$ 695 ! 


SixPak Plus. 64K 
SixPakPhJS. 256K. S/RCC+S/W 
SixPakPlus. 384K. S/fVCC+S/W 
Game Pori (or SixPak 
Preview'" Graphics Card w/para. 64K 
Advantage’". Multif. Bd for AT 
1/0 Plus II. S/fVCC 
1/0 Plus II. S/fVCC/G 
I/O Plus II. 2S/WCC/G 
MonoGraphPlus'" P/CC (lorLofus) 

PCNet. Starter Kit. PC002 
PCNet. Circuit Board. PC001 
ComboRus Products IN STOCK 
MegaRus Products IN STOCK 
COMX, NEW 

Econo RAM Rus’". 384K to 1.5 meg. . 

board. S/P/CC/G. Fastrak’" & Spooler $395 

EconoRAM'". full 384Kboard $ 595 * 

CURTIS, UNM. Monitor tilt/swivel base $ 50 
3*9 foot Keyboard Extension Cable $ 40 

HAUPPAGE (HCW), 8087 Chip $ 175 

8087 Math Pak (Chip & Softw) $ 295 $ 235 

8087 Software Pak $ 180 11 138 

8087 Maao Pak $ 245 11 195 

HAYES. Mach II Joystick $ 45 I i 29 

HERCULES. Cola Card w/para. $ 245 11 169 

Mono Graphics Card $ 499 II 329 

KAMERMAN, External Powa Supply $ 395 11 295 

KENSINGTON, Masterpiece'" $ 140 I i 99 

PC Sava'" Line Cord w/Filta $ 50 11 35 

KEY TRONIC, KB5151. Std. keyboard $ 255 11 195 

KB5150. Std. keyboard $ 209 11 159 

KOALA, Speed Key System $100 11 63 

Speed Key Tables w/software $ 200 11139 

Koala Pad'" w/PC Design $150 11 89 

Programmer's Guide $ 15 $ 14 

MAYNARD, SAND STAR SERIES 
Multifunction (6) Card $ 89 $ 79 

Memory Card no RAM $199 S 169 

Memory Card 256K $ 495 S 395 

Floppy Cont. Card, accepts 3 modules $ 265 S 205 

HardDisk l/F Module $ 499 S 399 

HodDisk Cable $ 30 S 27 

Serial Port Module $ 95 S 79 

Para a Clock Cal. Module, ea. $ 59 S 49 

Game Adapta Module $ 49 S 43 

Memory Module. OK $122 S 99 

Memory Module 256K $ 422 $357 

10 meg Hard Disk Kit & Cont Card $1595 $1150 


OTHER HARDWARE 

1 

LIST CONflOY 


PRICE 

PRICE 

; MICROSOFT Mouse fw PC 

$ 195 1 

139 

■ System Card. 64K 

$ 395 1 

1275 

■ System Card, 256K 

$ 625 : 

>450 

MOUSE SYSTEMS, PC Mouse & Paint 

$ 295 ; 

; 189 

PARADISE, Modular Gr^ks Card 

$ 395 : 

; 285 

' Parallel or Serial Port, ea. 

$ 95 1 

65 

PERSYST, NEW 



PC/Mono Board, w/para port 

$ 250 1 

195 

1 PC/Cola Graphics Bd.w/light pen & l/F 

$ 244 1 

1 176 

BOB Board'" Cola Adapta. hi res 

$ 595 1 

1 465 

1 PLANTRONICS, 



Cola Bd & Colormagic. 16 cola w/Para 

$ 559 1 

S395 

' CokxBdB Draftsman. 16 colaw/Para 

$ 559 1 

1 395 

- QUADRAM, 



Quadboard 64K. to 384K. S/fVCC/G 

$ 395 1 

S245 

Quadboard, no RAM. expand to 384K 

$ 295 1 

>225 

Quadboard 256K. to384K, S/fYCC 

$ 675 1 

i395 

Quadboard. 384K. S/P/CC/G 

$ 795 J 

1495 

Quadboard II, no RAM. to 256K 

$ 295 1 

1215 

Quadboard II. 64K. to 256K. 2S/CC 

$ 395 1 

>265 

Quadboard II. 256K. 2S/CC 

$ 595 1 

1395 

Quad 512 + 64K w/serial port 

$ 325 : 

>265 

Quad 512-1- 256K w/serial port 

$ 550 1 

i420 

Quad 512 -F 512K w/serial port 

$ 895 1 

i625 

Quadcola 1. board. 4 colors 

$ 295 1 

i 195 

Upgrade Quadcola 1 to II kit 

$ 275 1 

» 199 

Quadvue. board. Mono, S/P/CC 

$ 345 1 

»269 

Quadchrome Monitor. 12" RGB Color 

$ 795 ! 

495 

Quadchrome II Monita. 14" RGB Cola 

$ 650 1 

U50 

Amberchrome Monitor, 12" Amber 

S 250 1 

165 

Quad 3278 

$1195 1 

»1050 

Quadnet VI 

$2295 1 

^545 

QuadnetIX 

$1995 i 

►1745 

Quadlink 

$ 495 1 

»385 

TG PRODUCTS, Joystick 

$ 45 1 

> 29 

TITAN, Acceloala PC (8086 -f 128K) 

$ 995 1 

*750 

WICO, Smartboard Keyboard 

$ 400 1 

>279 

★ ★ FOR YOUR PC-JR ★★ 


LIST CONROY 


PRICE 

PRICE 

KEY TRONIC, KB5151 Jr Keyboard 

$ 255 1 

; 195 

KOALA, Touch Tablet fa Jr. 

$ 125 1 

; 75 

MOUSE SYSTEMS, Mouse for Jr. 

$ 195 1 

1125 

MICROSOFT, 128KBoostaw/Mouse 

$ 495 1 

1329 

Serial Mouse 

$ 195 1 

; 139 

QUADRAM, Quadmemjr.(128K-512K,P/CC) $ 275 1 

i215 

Quadjr. Expansion Chassis 

$ 695 1 

; 540 

TECMAR, Jr. Captain 

$ 395 1 

; 345 


★ 256K^ 

CHIP KIT 


9 Each, 4256 chips 
150 ns 


9 Each. 4164 chips 
90 Day Warranty by us 


★ ComX ★ 
EconoRAM Plus"“ 

$395 

384K Multifunction RAM Board 
expandable to 1.5 Megabyte 

Works like AST SixPakRus'" with 
capacity fa up to 1.5 meg. game port. 
Fastrak'" RAM Disk and Spooter Software. 

Econo RAM^*'384K 

Single Function Board 

$325 

With Fastrak'" and Spooter. 

Fully Compatible. 1 Year Limited Warranty. 
Works on DOS 1.1.2.0 a 2.1 
Prices and availability subject to change. Call. 


SOFTWARE FOR YOUR IBM-PC. XT, AT or JR 


BUSINESS 

BUSINESS 


LIST CONROY 


LIST CONROY 


PRICE 

PRICE 


PRICE 

PRICE 

APPUED SOFTWARE, VosaFomi 

$389 

(249 

UVING VIDEOTEXT Think Tank 

$ 195 1 

105 

ASHTON-TATE, Framework 

$ 695 1 

1345 

LOTUS, 1-2-3 

$ 495 1 

1309 

dBase III 

$ 695 1 

1350 

Symphony 

$ 695 1 

1465 

dBase II. (req. PC-00S&128K) 

$ 495 1 

;289 

MDBS, Knowledgeman 

$ 500 1 

1300 

dBase II to III upgrade 

$ 200 1 

1119 

MECA, Managing Yoa Money 

$195 

1125 

ATI, Training Programs—Large Inventory 

$ 75 1 

1 SO 

MICROPRO, WordStar'" (PC) 

$350 

1189 

BPI, Job C(^ Accounting 

$ 795 ! 

1495 

WordStar'" (Jr) 

$195 

> 115 

Gen'l Acctg, AR. AP a PR. each 

$ 595 J 

1375 

WordStar 2000 

$495 

>295 

BRODERBUND,BankSt.Writa(PCaJr) $ 80 1 

1 50 

WordStar 2000 Plus 

$595 

1325 

CDEX, Training Programs—Large Inventory $ 70 1 

1 45 

WordStar Professional Plus 

$695 

1395 

CONTINENTAL Ultrafile (PC) 

$195 J 

1125 

WordStar Professional, 4 Pak 

$495 

1265 

Tax Advantage (PC a Jr) 

$ 70 1 

; 45 

MailMerge. SpellStar a Starlndex, ea. 

$ 99 : 

1 54 

FCM (Filing, Cataloging. Mailing)(PC) 

$ 125 J 

1 75 

ProOptions Pak (MM/SS/SI) 

$ 195 1 

1105 

Property Management (PC) 

$ 495 J 

1295 

IntoStar Plus (-<- Starburst) 

$ 595 1 

1315 

DOW JONES, Investment Evaluata 

$139 i 

1 99 

CoTEClStar 

$ 145 1 

1 77 

Market Managa Plus 

$ 300 1 

1 159 

MICRORIM, RBase Series 4000 

$ 495 1 

1269 

Market Analyza 

$ 350 i 

1219 

Extended Report Writa 

$150 1 

1 95 

Market Microscope 

$ 350 1 

1219 

RBase Clout 

$195 1 

1 125 

Spreadsheet 

$ 249 1 

1159 

MICROSOFT Spell 

$ 50 1 

1 32 

FOX&GELLER, dUtil (DOS a CFYM86) 

$ 99 

1 65 

Multiplan (PC a Jr) 

$195 1 

1125 

Quickcode a dGraph. each 

$ 295 1 

1165 

Chart a Project, each 

$ 250 1 

1 159 

HARVARD, Total Project Managa 

$ 495 1 

1315 

Word 

$ 375 1 

1235 

Harvard Project Managa 

$ 395 1 

1239 

Word with Mouse 

$ 475 1 

1289 

HAYDEN, PieWrita 

$ 200 1 

1125 

MONOGRAM, Dollars & $a£e w/Forecast 

$180 1 

1 110 

Pie Spelter 

$ 50 1 

1 30 

MULTIMATE, Multimate Va. 4.0 

$ 495 1 

1295 

HOWARDSOFT Tax Prepara fa'84 

$ 295 1 

i 195 

OPEN SYS, GL.AR.AP.PR.INVa PO.ea. 

$ 695 1 

1420 

Real Estate Analyza 

$ 250 1 

1 170 

PEACHTREE, Back to Basics GL 

$ 295 1 

1175 

HUMAN EDGE, Mind Proba(PCaJr) 

$ 50 1 

1 32 

Peach Pak 

$ 395 1 

1225 

Communications Edge (PC) 

$ 195 1 

119 

Peach Text 5000 

$ 395 1 

1225 

Sales Edge 

$ 250 I 

159 

QUADRAM, Tax Strategy 

$ 395 1 

1295 

Management Edge 

$ 250 1 

159 

Investment Strategy 

$ 395 1 

295 

Negotiation Edge 

$ 295 1 

185 

QUE, Using 1-2-3 

$ 15 1 

12 

lUS, EasyWrita II System 

$ 350 1 

>250 

1-2-3 (a Business 

$ 15 1 

12 

EasySpdIa II 

$ 85 1 

125 

Using Symphony 

$ 20 1 

15 

GL, AR. AP, QEalNV.each 

$ 595 1 

*375 

SAMNA, Word Plus 

$ 295 1 

M85 

KENSINGTON,Easy Link Mail Managa 

$ 95 1 

59 

SATELUTE, WadPotecl (PC) 

$ 495 1 

(235 

UFETREE, Volkswrita Deluxe 

$ 395 1 

MS9 

WordPerfect (Jr) 

$ 69 1 

49 

Volkswrita 

$ 195 1 

> 105 

SOFTW ARTS, TK Solver(specit DOS) 

$ 399 1 

>269 




SOFTWARE INTL Open Access 

$ 695 1 

i395 


BUSINESS 


LIST CONROY 


PRICE 

PRICE 

SOFTWARE PUBL, PFS: Report 

$ 125 I 

79 

PFS:File 

$140 ! 

1 89 

PFSiWrite 

$ 140 ! 

1 89 

PFSiGraph 

$ 140 1 

1 89 

PFS: Plan 

$ 140 i 

1 89 

PFSiProof a PFS:Access, each 

$ 95 J 

1 59 

SORCIM, SuperCalc III 

$ 395 J 

1245 

STONEWARE, Advanced DB Masta 

$ 595 1 

1395 

THORN/EMI, Pertecl Writa (PC) 

$ 349 i 

1 179 

Perfect Combo (Writa & Spella) (PC) 

$ 399 t 

1 199 

Perfect Combo (Jr) (Wrile/Spell/Thesaus 

$139 J 

1 89 

VISICORP,VisiCalc4 

$ 250 ! 

1159 

WARNER, Desk Organiza (PC a Jr) 

$ 195 J 

125 

UTIUTIES 

BORLAND, Sidekick (PC a Jr) 

$ 55 J 

( 35 

Sidekick (Copiable) (PC a Jr) 

$ 85 { 

( 55 

Turbo Pascal (PC a Jr) 

$ 55 1 

( 35 

Toolbox (PC) 

$ 55 J 

( 35 

CENTRAL POINT Copy II PC 

$ 40 i 

( 30 

COMX, Fastrak’", RAM/Disk emulata & prinfa spooter. Fa 

any PC/DQS a RAM Card. Menu Driven 

$ 100 3 

i 59 

DIGITAL RES., CP/M-86'" (PC/XT) 

$ 80 i 

39 

CBASIC 86'" (CP/M-86) 

$ 200 i 

1 135 

CBASIC Compila(CP/M-86 or PCDQS, ea) 

$ 600 3 

(395 

Concurrent CP/M-86’" w/windows 

$ 835 i 

(225 

PL/1 (PC DQS) 

$ 750 3 

(495 

Speed Prog. Pkg. (CP/M-86) 

$ 200 3 

( 135 

DR LOGO-86 (CWM-86) 

$ 100 i 

( 69 

EPYX, In Stock 

( 

CALL 

FUNK SOFTWARE, Sideways 

$ 60 : 

40 

HAYES, Smartcom II (DataComm.) 

$ 149 : 

1 99 

UFEBOAT, Lattice C 

$ 500 1 

(295 

MICROSTUF, Crosstalk XVI (PC a Jr) 

$ 195 1 

129 

MICROSOFT Macro Assonbla 

$ 100 ! 

69 

BASIC Compila 

$ 395 ! 

259 

Business BASIC Compila 

$ 600 1 

300 

C Compila 

$ 395 1 

1 259 

COBOL Compila 

$ 700 1 

1 459 

FORTRAN Compila 

$ 350 1 

1 229 

PASCAL Conpiter 

$ 300 1 

199 


UTILITIES 


LIST CONROY 


PRICE 

PRICE 

MOUSE SYSTEMS, PC Paint 

$ 99 3 

( 69 

NORTON, Utilities (14 prgms) New Version 

$ 100 3 

( 65 

OPEN SYSTEMS, BASIC Intopreta 

$ 195 3 

(130 

ROSESOFT Prokey 

$ 130 3 

( 79 

WESTERN UNION, Easy Lir^ Mail Mngr 

$ 95 j 

( 65 

HOME & EDUCATIONAL 

ARMONK, Executive Suite 

$ 40 1 

( 27 

BPI, Personal Accounting 

$ 99 : 

1 63 

CONTINENTAL Home Accountant (Jr) 

$ 75 1 

1 59 

Home Accountant Plus (PC) 

$ 150 1 

90 

DOW JONES, Home Budget 

$ 139 1 

92 

KOALA, Graphics Exhibitor (Jr) 

$ 40 ! 

25 

MONOGRAM, Dollars & $en% w/faecast 

$ 165 1 

110 

SCARBOROUGH, MastaType(PCaJr) 

$ 50 i 

32 

Yoa Personal Net Worth 

$ 100 ! 

63 

SIMON & SCHUSTER, Typing Tutortil 

$ 50 1 

33 

PLUS: BPI, CBS, COMPREHENSIVE, DAVIDSON, 

HARCOURT PBLCORP. 



RECREATIONAL 

BLUECHIP, Millionaire. Barron. Tycoon, ea. 

$ 60 1 

; 39 

BRODERBUND, Large Inventory In Stock 

CALL 

ELECTRONS ARTS, Large Inventoiy In Stock 

CALL 

HAYDEN, Sogon III (Chess) 

$ 50 5 

; 34 

INFOCOM, Large Inventory In Stock 

CALL 

MICROSOFT Flight Simulata (PC a Jr) 

$ 50 i 

; 33 

ORIGIN, Ultima III (PC or Jr) 

$ 60 1 

> 39 

PROFESSIONAL Trivia Feva (PC a Jr) 

$ 40 j 

> 25 

SPECTRUM HOLOBYTE, Gato 

$ 40 j 

; 25 

SPINNAKER, President's Choice. Amazon. 



Fahrenheit. Rendevouz. Dragon, each 

$ 40 S 

1 25 

SUB LOGIC, Night Mission Pinball 

$ 40 $ 

1 27 


CASH-n-CARRY COMPUTER STORES, INC. 

Retail Sales only. Call stores for local hours. 

SAN FRANCISCO — 550 Washington Street (at Mont¬ 
gomery, opposite the Pyramid). Interstate 80, to Highway 
480; take VVashington Street Exit. CALL (415) 982-6212. 
PORTLAND, OREGON — At Park 217, Tigard at intersec¬ 
tion of Highways 217 and 99W. CALL 1503) 620-5595. 
SEATTLE, WASH. — 3540 128th Ave. SE, Bellevue 98006. 
In Loehmann's Plaza near Factoria Square, SE of Highway 
405 & 90 ^nd at SE 36th anrj Richards. CALL 641-4736. 




#T16 


OUR REFERENCES: 

We have been in computers and electronics since 
1956, a computer dealer since 1978 and in com¬ 
puter mail order since 1980, Banks; isl Interstate 
Bank. (503) 643-4678. We belong to the Chamber 
of Commerce (503) 228-9411. and Direct Market¬ 
ing Association, or call Dunn arxl Bradstreet if you 
are a subscribet Ftecipiem of 1984 OREGON BUS¬ 
INESS MAGAZINE AWARD. 



NO SALES TAX 


CALL 

1 (800)547-1289 

In Oregon: (800) 451-5151 
TELEX: 910 380 3980 

Foreign & 
Portland 

Residents Call ; 
(503)620-9877 

QUESTIONS 

onyoaorda 

(503)620-9878 

1 WEEKDAYS ONLY 

ORDER DESK HOURS 
Mon-Fri—6AM to 6PM PST 
Sahintoy-IOAMto4PMP8T i 
(6AM hae is 9AM in New York) : 


, CONROY- 

I LAPOINTE 

I CREDITCARD p 

I Send me a Conroy-LaPoinle =»= 
I credit application form, so I 

I can gel cash discount prices 
with credit card 
convenience. $400 
^Minimun initial purchase. 


CITY STATE ZIP , 

MAIL TO: 12060 SW Garden Place. Podland. OR 972231 


ORDERING INFO & TERM^- or 97?23 tncfude yoa telejSione number, doubfe 

* f b A r * Check your figures (or Shipping, (nsaawe and Handling (SIH). All items usually m slock. 

liO Caship^checks. mormy oiders Fortt^ 1000 checks and govanment checks honored immediately.: Ffesonal arid other company «»ecks—alfow 20 days fo 
<l«oiiiiL so ADO 3% to above prices for VlSA/MasterCad/Amencan Express. Your cards NOT charged IH we 
3% ($S mmimomt lor standard UPS ground; UPS Blue, 6% ($10 minimumK for U S. Postal. APO or FPO. 6% ($10 minimum) 
A Foreign adas «c^f Canada. 18% (S25 mmimom) Mrmitors by Postal or to forei^ corxrtries. 30% ($50 minaniBn}, OnJers received with 

insufticieni SiH charges will be rdunded. Alt prices, availability and specilicafionssut^! fo arors or change without notice, so cat) to verify. Ail goods are new. tncfude 
»e ®^teed fo work Due to om low prices and our assurance that vou will get new. imised {roducts—All SALES ARE HRAL We do net guarantee 
replacement ORDER OESK RIMIW-MII» WK PST. Ill«i^ thrtwipi W*y. Sit«^ ID to 4. {6AM heie rs SAM m 


M finiMlk'" iritntomvkf #f CeinX Corjortltefl. 























































































PC Magazine 


In the beginning, the 
creators of WordPerfect set 
out to design the perfect 
word processing software for 
business. Along the way, 
they tested each new function 
on the very secretaries who 
would eventually be using 
it Thanks to them, the 
product lives up to its name: 
WordPerfect 

Easy. 

Learning WordPerfect's basic 
text editing functions is 
quick and simple. Plus, 
comprehensive documentation 
and simple practice exercises 
help even be¬ 
ginners master 
WordPerfect s 
many other 
functions easily. 

PC mrld 


Fast 

With WordPerfect's 
document orientation, 
you never have to 
wait between pages 
of text No matter 
how fast you type, 
WordPerfect won't 
slow you dowa 




BYTE 



Complete. 

In addition to standard word 
processing functions, Word¬ 
Perfect includes many extra 
business features, such as a 
100,000-word phonetic 
dictionary; table and index 
generation; multi-page foot- 
--- noting; auto- 
' matic outlining 
and paragraph 
i' numbering; and 
a network versioa 
Get the business word 


processor that s living up to 
its name. WordPerfect 

For more infor¬ 
mation, 
see your 
dealer. 
Or call 
or write: 

SSI Software 
288 West Center Street 
Orem, Utah 84057 
Information: (801) 224-4000 
Order Desk 1-800-321-4566, 
Toll-free 




[Software 

Reaching for perfection. 
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IBM’s Quieturiter and Wheelprinter offer 
new technology, flexibility, and 
quiet to the high-end printer market 


RICHARD M. FOARD 



Wheelprinter 


I BM has introduced two new letter- 
quality printers for the Personal 
Computer family: the Quietwriter 
(5201) and the Wheelprinter (5216). 
Developed and manufaaured by IBM’s 
Information Systems Group, the two 
printers are byproducts of the firm’s 
broadest application of new technology 
to the office typewriter marketplace 
since the introduction of Selectric type¬ 
writers, over two decades ago. 


IBM has capitalized thoroughly on 
the opportunity for modular design and 
packaging presented by the large 
amount of function that is common to 
printers and typewriters. Along with the 
new printers, IBM has added three 
typewriters to its lineup: the Quietwrit¬ 
er 7, which shares an innovative ther¬ 
mal transfer print mechanism with the 
Quietwriter printer; and two models of 
Wheelwriter typewriters, which, along 


with the Wheelprinter, are based on a 
brand new tooling of the familiar daisy- 
wheel technology. 

As suggested by its name, the 
Quietwriter is distinguished by its lack 
of noise. Printing in the left-to-right di¬ 
rection only, the print head assembly 
moves smoothly across the page with a 
discreet, rhythmic sound that bears no 
resemblance whatsoever to the normal¬ 
ly raucous whine of impact, dot-matrix 
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PRINTERS 


printers. The only sound discernible 
from a Quietwriter at work is the low 
whir of the print head making its idle 
carriage return movement. IBM’s noise 
level rating is 53 dBA. 

Thermal transfer is not a new 
printing technology, but the Quiet- 
writer’s thermal print mechanism has 
an innovative twist. IBM has developed 
a multilayer resistance ribbon that re¬ 
sponds to electrical currents applied 
from the 40 vertically stacked pins in 
the print head by internally developing 
heat and fusing the character image to 
the paper without striking it. These 
characters are crisp, clean, and, with the 
naked eye, very hard to distinguish 
from fully formed characters (imagine 
the resolution attainable with an array 
of 40 dots, compared to that achieved 
on the IBM Monochrome Display using 
14 vertical dots). A three-position con¬ 
trast control switch sets^the boldness of 
printed text, which is dark and well-de¬ 
fined even at the lowest contrast setting. 

The special ribbon is encased in a 
bulky, although easily replaceable, car¬ 
tridge and is advenised to provide 
about 160,000 character impressions 
(about 64 single-spaced pages). Replace¬ 
ment ribbons cost $12.00. 

A print head cleaning ribbon is 
supplied with the Quietwriter as stan¬ 
dard equipment; IBM recommends that 
the print head be cleaned whenever a 
decline in print quality is noticed. Re¬ 
placement cleaning ribbons are avail¬ 
able for $5.55. The print head itself, de¬ 
signed for easy replacement by the user 
at a cost of $20.00, has an estimated life 
of 4.2-million characters (approximately 
2,000 single-spaced pages). 

IBM rates the Quietwriter’s burst 
printing speed at 40 to 60 cps depend¬ 
ing on pitch, a rate that allows reason¬ 
able throughput despite a leisurely 
paper-feed rate and slow carriage re¬ 
turn movements. For example, a dense 
page of single-spaced text is turned out 
in 1 minute 45 seconds. 

Character generation is controlled 
by electronic font modules, one-inch 
square, plastic-encased ROM units that 
are plugged into two sockets under the 
printer’s hinged main cover. One of the 
sockets holds the primary module, 
which dictates the character set, font, 
and pitch used by the printer in normal 
operation. When font modules are in¬ 
stalled in both sockets, the printer can 
be switched back and forth between 
them under software control. 

A one-handed motion slides the 
font modules effortlessly into and out of 
the spring-loaded sockets. The standard, 
PC-compatible modules contain the full. 


252-character IBM PC character set in 
Courier, Prestige, and Boldface styles, 
and they are available in 10-, 12-, and 
15-pitch versions as well as for propor¬ 
tional spacing. Most of the more than 
two dozen modules available for the 
Quietwriter typewriters may be used 
with the Quietwriter printer as well; 
font modules are $50.00. (Using font 
modules is the only way to control the 
Quietwriter’s typeface—no “soft” char¬ 
acter set loading is supported.) 

The Quietwriter cannot print all 
graphics, but with its full IBM PC char¬ 
acter set, it can print any figure that can 
be produced on the monochrome dis¬ 
play, including line graphics. 

In its standard configuration, the 
Quietwriter provides friction paper 
feed. A pinwheel form feeder, a must 
for any sustained use of continuous 
forms, can be added for $75.00; in addi¬ 
tion, an automatic single-sheet feeder is 
available for $375.00. 

The Quietwriter’s basic controls 
are simple and typewriter-like. The in¬ 
geniously designed operation of the pa¬ 
per bail control lever simplifies hand¬ 
feeding single sheets of paper. To load 
a sheet of paper, the operator needs 
only to insen the paper behind the plat¬ 
en and pull the paper bail lever for¬ 
ward (lifting the rollers off the surface 
of the platen). The printer then seizes 
the sheet of paper and rolls it up under 
the print head. The bail remains up 
until the first six or eight lines have 
printed, then springs down to hold the 
paper securely against the platen as 
printing continues. 

The printer is easily used with soft¬ 
ware that is unaware it is running a 
hand-fed printer. Lifting the paper bail 



while pressing the Stop control places 
the printer in Auto Stop mode; once in 
this mode, the printer automatically 
drops off-line and beeps to await the 
insertion of a new sheet of paper after 
printing each page. 

The control panel, located on the 
front of the machine, contains five 
membrane switches: Stop, Start, Paper 
Up, Paper Down, and Form Feed. All 
paper adjustment is accomplished by 
using the Paper Up and Paper Down 
buttons which move the paper in 


r- 

Ready 

Online Ribbon 

Font 

/;■ Paper ^ 

Slop 

Start Paper 

Up 

Paper 

Down 

Form 

Feed 



The control panels: the 
Quietwriter has five 
membrane switches on 
its panel (top photo), 
located on the front of 
the printer. Five lamps 
indicate ready and on¬ 
line status and warn of 
font, ribbon, and out-of¬ 
paper error conditions. 
The Wheelprinter 
sports six push-button 
controls. The extra con¬ 
trol is Load, used after 
manual insertion of sin¬ 
gle sheets to position 
the first line of the pa¬ 
per under the print 
head automatically. 
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The Quietwriter is distinguished by its 
lack of noise, a result of the thermal print 
mechanism and new-technology 
resistance ribbon it uses. It has a contrast 
control switch (which is pictured at left) 
with three settings to control the 
boldness of the printed text. 


inch increments. The Stop button dou¬ 
bles as a shift key for the Paper Up, 
Paper Down, and Form Feed controls. 
Shifting the Form Feed button allows 
resetting the top-of-form position. Five 
lamps indicate ready and on-line status 
and warn of font, ribbon, and out-of¬ 
paper error conditions. 

Software interface is almost identi¬ 
cal with that of the IBM Graphics 
Printer. The Quietwriter lacl« only the 
graphics capabilities and compressed 
and emphasized text modes of the stan¬ 
dard Graphics Printer (see table 1). 

Most documents produced by programs 
designed for the Graphics Printer have 
the correct format and appearance 
when printed on a Quietwriter. 

The standard Quietwriter comes 
equipped with a parallel, Centronics- 
type electrical interface; serial interface 
is available as an option. 

The Quietwriter is light and com¬ 
pact, weighing 22 pounds and measur¬ 
ing 21.3 by 14.4 by 6.5 inches. Its Guide 


to Operations document is clear and 
complete, copiously illustrating unpack¬ 
ing, configuration, and operating in¬ 
structions and outlining extensive prob¬ 
lem-determination procedures. With its 
usual attention to detail, IBM includes, 
clip-mounted inside the Quietwriter 
case, a special dummy interface con¬ 
nector for use in the self-diagnostic 
wrap test. More detailed information on 
product specifications, electrical inter¬ 
faces, and circuitry is available in an op¬ 
tional Technical Reference document. 

WHEELPRINTER FUXIBIUTY 

It does not approach the sounds of si¬ 
lence of its sibling Quietwriter, but the 
more expensive Wheelprinter (model 
5216) also scores points for noise re¬ 
duction. Although it uses an inherently 
noisy daisywheel/impact printer, its 
high-speed print hammer has been held 
to an estimated 59 dBA by an acoustical¬ 
ly engineered case; it is quieter than 
most daisywheel printers. 


The new Wheelprinter is only dis¬ 
tant kin to its older namesake, the 5218 
Wheelprinter. Lighter, slower, quieter, 
and much cheaper, the new model is 
aimed squarely at the PC market. The 
5218 serves multiple systems in the Dis- 
playwriter and office systems product 
lines; the 5216 is a one-PC printer. 

Paper-handling versatility is the 
strong point in the Wheelprinter’s de¬ 
sign. Excluding the tray, the mecha¬ 
nisms providing continuous form/trac¬ 
tor feed, hand-fed, single-sheet feed, 
and automatic single-sheet feeding are 
enclosed by the printer case and coexist 
in a small space. The printer is switched 
among paper-feed modes by manipulat¬ 
ing one toggle switch and a set of paper 
gates and doors. The switching proce¬ 
dures require close adherence to the 
instructions, but they are easily mas¬ 
tered. The printer operates reliably, 
rarely jamming in any mode. 

The Wheelprinter’s case is larger 
and boxier than the Quietwriter’s. At 33 
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The right network isn’t 
a matter ofchoice. It’s a 


matter effect 


Fact: You carit buy smarter 
than an OMNINET™ Network. 

whether you have 2 microcompu¬ 
ters or 200, you bought them to 
handle information. If each micro 
has to handle it separate^, both your 
equipment and your people are 
working inefficiently 

Because they could network with 
OMNINET. Sharing information — 
as well as the printing and data 
storage equipment that really 
puts information to work. 

Add CORVUS’ SNA Gateway, and 
you can link your entire network 
directly to your mainframe. 


The price? At under $500 per 
hookup, OMNINET is the most cost- 
effective network you 
can install. Or expand. 


Fact: This network 
was designed for 
microcomputers. 

Micros get moved. 
Businesses expand. 

Your network should 
be able to grow and 
change just as fast as 
your business does. 


That’s why an 
OMNINET Net¬ 
work uses simple, 
telephone-type 
line. Even relocating 
the system to a whole 
new building is just 
a move. Instead of a 
construction project. 

Fact: OMNINET 
Networks offer 
unmatched 
compatibility. 

From Apples to Zeniths, 
OMNINET handles more 
varieties of computers 
than any other network. 

So keep the DEC’s in Data Pro¬ 
cessing and the PC’s in Purchasing. 
OMNINET will keep them all on 
speaking terms. 


Corvus 


Corvus OMNINET Network 


Printer 


Fact: The experts network 
udth OMNINET. 

Over 30 of the major computer com¬ 
panies have licensed OMNINET for 
networking their micros. So you don’t 
have to worry about support tomor¬ 
row for the system you pick today. 

And OMNINET already has the most 
software options around—over 500 
programs to choose from, according 
to your people’s needs. Not their 
network’s limitations. 

Fact: The facts have made us *1. 

CORVUS pioneered local area net¬ 
working for microcomputers, and 
we’ve never stopped working on ways 
to improve it. 

Just give us a ring 
at800-4-CORVUS 
to find out more. 

Because while 
calling ourselves the 
best is a matter of opinion, telling you 
that 3 out of every 5 locally networked 
micros work on a CORVUS network 
is something else* 

It’s a matter of fact. 

Gorvus 

The Networking Company. 


59% l41%aU 
CorvusX Others 


‘ 59% of all locally-networiced micros operate in a CORVUS networic, according to InfoCorp CORVUS.THE NETWORKING COMPANY, OMNINET, OMNiDRiVE and CORVUS BANK are trademarks of corvus systems, inc 
IBM PC is a trademark of International Business Machines, apple is a trademark of apple computer inc. DEC is a trademark of digital equipment corporation. Zenith is a trademark of Zenith Coiporatioa 
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PRINTERS 


pounds, the machine is also a good bit 
heavier and looks and feels much more 
solid than the Quietwriter. 

The Wheelprinter prints characters 
at a burst rate of 25 per second at 12 
pitch. The modest rating is deceptive, 
however, because bidirectional printing 
and a lively paper transport system ac¬ 
tually provide very respectable through¬ 
put. In fact, the Wheelprinter finishes in 
a dead heat with the twice-rated Quiet- 
writer on documents that are longer 
than two or three pages. 

The control panel has six push¬ 
button controls: Start, Stop, Paper Up, 
Paper Down, Form Feed, and Load. Like 
the Quietwriter, the Wheelprinter has 
no platen crank knobs. The Paper Up 
and Paper Down buttons allow form 
alignment by whole-line or one-line in¬ 
crements; shifting them with the Stop 
button allows rapid movement in either 
direction. The Load control button is 
used after manual insertion of single 
sheets, in order to position the first line 
of the paper under the print head auto¬ 
matically. 

A print intensity control, also lo¬ 
cated on the main control panel, allows 
adjustment of the print head’s striking 
force to achieve desired print appear¬ 
ance, print wheel life, and ribbon life 
with different types of paper and differ¬ 
ent print wheel styles and pitches. 

The Wheelprinter allows selection 
between two ribbon-feed rates via a 
two-position rocker switch. The slower 
rate gives longer ribbon life and slightly 
lower print quality; the faster rate yields 
maximum print quality but reduces rib¬ 
bon life to about two-thirds of that 
achieved when using the slower rate. 
The large (6-by-7-inch) ribbon car¬ 
tridges load and unload easily and are 
available in two styles: a high quality, 
one-pass ribbon rated at 138,000 charac¬ 
ter impressions (55 pages), and a reus¬ 
able, draft-quality ribbon, good for a 
half-million characters (200 pages). 

More than two dozen print wheels 
(all of which are interchangeable with 
those for the Wheelwriter typewriters) 
are available for the Wheelprinter in 



1 TABLE 1: Control Code Compatihilitv 



IBM GRAPHICS PRINTER 
FUNCTION 

ASCII 

DEC 

QUIET¬ 

WRITER 

WHEEL- 

PRINTER 

Cancel ignore paper end 

ESC 9 

57 

X 


Cancel skip perforation 

ESC O 

79 

X 


Carriage return 

CR 

13 

X 

X 

Compressed characters 

SI 

15 

* 

* 

Compressed characters off 

DC2 

18 

♦ 

♦ 

Double strike 

ESC G 

71 

_ 

_ 

Double strike off 

ESC H 

72 

- 

— 

Double width (one line) 

SO 

14 

X 

- 

Double width 

ESC W 

87 

X 

- 

Double width (SO) off 

DC4 

20 

X 

- 

Emphasized 

ESC E 

69 

- 

- 

Emphasized off 

ESC F 

70 

- 

- 

Form feed 

FF 

12 

X 

X 

Home head 

ESC < 

60 

— 

— 

Horizontal tab 

HT 

09 

X 

X 

Ignore paper end 

ESC 8 

56 

X 

- 

Line feed 

LF 

10 

X 

X 

Paper feed 

ESC J 

74 

- 

- 

Select character set 1 

ESC 7 

55 

X 

X 

Select character set 2 

ESC 6 

54 

X 

X 

Set horizontal tab stops 

ESC D 

68 

X 

X 

Set length of page 

ESC C 

67 

X 

X 

Set lines per page 

ESCC 

67 

X 

X 

Set skip perforation 

ESC N 

78 

X 

- 

Set var. line feed (i^i6 inch) 

ESC 3 

51 

- 

- 

Set var. line feed {yii inch) 

ESC A 

65 

X 

* 

Start var. line feed 

ESC 2 

50 

X 

X 

Subscript/superscript on 

ESC S 

83 

X 

X 

Subscript/superscript off 

ESCT 

84 

X 

X 

Underline 

ESC- 

45 

X 

X 

Unidirectional printing 

ESC U 

85 

- 

X 

Set i^-inch line feed 

ESC 0 

48 

X 

X 

Set ^/zz-inch line feed 

ESC 1 

49 

X 

X 

(Graphics) 

ESC K 

75 

- 

- 

(Graphics) 

ESCL 

76 

- 

- 

(Graphics) 

ESC Y 

89 

- 

- 

(Graphics) 

ESCZ 

90 

— 

— 

X Printer interprets code exactly as IBM Graphics Printer does 
* Printer recognizes code but performs a different function 
- Printer does not recognize code 

Quietwriter and Wheelprinter recognize many control 

codes of the IBM Graphics 

Printer, though some are interpreted differently. Not all codes are presented here. 


IBM’s new Cartridge Printwheel II se¬ 
ries, in 10-, 12-, and 15-pitch and for 
proportional spacing. 

Configuring the Wheelprinter for 
parallel or serial electrical interface to 
the controlling computer is a simple, 
straightforward process, unlike most 
other printers that can be equipped 
with either interface. The user config¬ 
ures the printer for either parallel or 
serial interface by installing one of two 


The Wheelprinter can be configured for 
parallel or serial electrical interface by 
installing a system attachment unit on the 
rear panel. 


system attachment units on the rear 
panel. These compact units, which con¬ 
tain interface electronics, a host system 
data connector, and configuration 
switches appropriate to the interface 
type, are secured to the printer case 
with a hook-and-loop panel and two 
thumbwheel screws and mate with a 
data connector on the rear of the print¬ 
er case. Installation and configuration 
can be accomplished in a few minutes. 

The parallel system attachment, the 
printer’s standard interface, carries 12 
option switches that select default pitch, 
country code (for character-set modifi¬ 
cation), auto-line-feed after carriage re- 
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NO. 103 ON READER SERVICE CARE 


FEATURES 


Now you have a choice for bit¬ 
mapped graphics. Priced at $399- 
$100 less than what you'd expect 
—AST's Preview! brings high resolu¬ 
tion bit-mapped graphics and clear, 
crisp text to your IBM® PC, XT or AT 
monochrome screen. And there's 
no standard like AST quality. 

Preview! provides all the features 
and functions you'd expect, like 
bit-map addressing the maximum 
supported 720 horizontal pixels 
by 348 vertical lines for two pages of 
full-screen high resolution graphics, 
an IBM PC-compatible parallel printer 
port and Hercules™ bit-mapped 
graphics card compatibility. 

It works with aU kinds of soft¬ 
ware too, no other card offers more. 
New generation integrated business 
programs, bit-mapped text process¬ 
ing and advanced windowing appli¬ 
cations are specialties. 

Then there's the nonstandard fea¬ 
tures AST is famous for—consistent 
quality, reliability, comprehen¬ 
sive documentation, service, support 
and extra value. We include our 


SuperPak™ RAM disk simu¬ 
lator and printer spooler 
utility diskette. Judged by PC 
WORLD readers as a World 
Class Winner for the past two 
years, it's worth $45 by itself. 

The leadership strength that 
makes our consistent quality so 
affordable is carried throughout 
our complete line of PC enhance¬ 
ment products. We offer a family of 
graphics products which provide 
a variety of features from serial ports 
to expansion memory, as well as 
multifunction boards, micro-to- 
mainframe communications, local 
area networks and disk subsystems. 

So you can settle for the com¬ 
mon, ordinary graphics card and 
hope for the best. Or you can pay 
$100 less and know you have the 
best-Preview! only from AST. For 
more information and dealer loca¬ 
tions call our Customer Information 
Center (714) 863-1333, Ext. 5249. 

Or write, AST Research, Inc., 2121 
Alton Avenue, Irvine, CA 92714 
TWX: 753699ASTUR. 


Memory 
Tivo Pages of High 
Resolution 720 Hori¬ 
zontal PELS by 348 
Vertical Line Bit- 
Mapped Monochrome 
Graphics 

• 80 Character By 
25 Line IBM PC- 
Compatible Jtxt 
Dispk^ 


• Standard IBM Charac¬ 
ter Set 

• Compatible With 
Popular Bit-Mapped 
Graphics, Tkxt and 
Windowing Applica¬ 
tions Software 

• Parallel Printer Port 

• SuperPak Utility 
Diskette 

• Hercules Compatible 


Preview! and SuperPak trademarks of AST Research, 
Inc. IBM trademark of International Business Ma¬ 
chines Corp. Hercules Graphics Card trademark of 
Hercules Computer Tichnologyi Lotus 1-2-3 and 
Symphony trademarks of Lotus Development Corp. 
Framework trademark of Ashton-Tate. Word trade¬ 
mark of Microsoft. Inc. MetaWINDOW trademark 
ofMetagraphis. 


ACSCARCH INC. 
























PRINTERS 




turn, audible alarm enable/disable, and 
self-diagnostic test sequences for the at¬ 
tachment and for the printer. A three- 
position switch on the attachment se¬ 
lects single-sheet, continuous form, or 
automatic sheet-feeder paper transpon. 

In software interface the Wheel- 
printer is compatible with the older 
5218 Wheelprinter. It also shares some 
control codes with the IBM Graphics 
Printer, but the codes interpreted iden¬ 
tically by the two machines is limited 
(see table 1). Some programs written 
for the Graphics Printer will operate the 
Wheelprinter correctly, but only those 
that stick to a minimal subset of the 
Graphics Printer command set. Incom¬ 
patibilities exist among the commands 
common to the two printers. For exam¬ 
ple, any program that uses the Graphics 
Printer, command to set the length of a 
line-feed movement will not produce 
correctly formatted documents on the 
Wheelprinter; the Graphics Printer ex¬ 
pects a distance specification in 1 ^ 2 -inch 
units, while the X^^eelprinter expects it 
in %-inch units. Limited compatibility 
notwithstanding, the Wheelprinter soft¬ 
ware command set is extensive and 
flexible, providing support for propor¬ 
tional spacing, status and exception re¬ 
porting (serial interface only), print- 
wheel table downloading, and direct 
and buffered print modes. 

The Wheelprinter’s half-inch-thick 
Guide to Operations document is a 
clear and comprehensive reference, 
both for those operating the printer and 
for those requiring software or hard¬ 
ware interfacing specifications. 

UPTOWN APPEAL 

Of the two printers, the Quietwriter is 
the technological newsmaker, with its 
first-of-a-kind resistive ribbon. The 
Wheelprinter is more subtly distin¬ 
guished by the excellent engineering of 
its paper handling, acoustic case, and 
modular data interface units. 

The $1,395 Quietwriter and $1,795 
Wheelprinter are aimed at different but 
substantially overlapping markets. Their 
$400 difference in price vanishes when 
equivalent configurations are con¬ 
sidered: adding continuous form 
feed and automatic sheet feed op¬ 
tions to the Quietwriter brings its 
price to within $20 of the cost of 
the Wheelprinter. 

The simpler, cheaper stan¬ 
dard configuration of the Quiet¬ 
writer, its light weight and com¬ 
pactness, and its high level of PC 
compatibility make it attractive to 
the uptown side of the personal 
computer market. On the other 


The Quietwriter has two electronic font 
modules that plug into sockets located 
under the printer’s main cover. 

hand, its high speed, nearly perfect let¬ 
ter quality, and automatic sheet-feed op¬ 
tion make it a strong contender in any 
small or large office setting. Its quiet¬ 
ness alone will help make the purchas¬ 
ing decision for many office managers 
because it will save them the expense 
and bulk of a sound-deadening enclo¬ 
sure, and it will open new, step-saving 
placement options. 

The only significant drawback of 
the Quietwriter, in comparison to the 
Wheelprinter, is its inability to switch 
quickly among paper-feeding modes, as 
the Wheelprinter does so well; the 
Quietwriter’s pinwheel feed and auto¬ 
matic sheet-feed options cannot be 
mounted at the same time. 

The Wheelprinter is more clearly 
aimed at business users, but it remains 
within the sight of the high-end, indi¬ 
vidual computer user. Its paper-han¬ 
dling dexterity, smooth operation, and 
fully formed characters make it an ideal 
middle-volume office machine. 

It is worth noting that, some indi¬ 
viduals and small businesses using 


The Quietwriter’s ribbon (shown below) 
is encased in a bulky cartridge 
that is easy to replace. 


PCs 

wilLsee 

an opportunity in the flexibility of the 
Quietwriter and Wheelwriter 
typewriters, as well. These can be 
adapted to operate as computer printers 
by adding a $210 attachment. The 
adapted typewriters are not as fast or as 
flexible as the dedicated printers; nev¬ 
ertheless they could serve a low-volume 
home or office in the dual role of type¬ 
writer and printer very economically. 

IBM has certainly come a long way 
since introducing the original Selectric 
machine and its cumbersome counter¬ 
part, the 2741 printing data terminal. 
While it remains to be seen whether its 
new typewriter products will rise to 
command the market dominance 
achieved by the old Selectrics, it is clear 
that these two excellent printers will 
enjoy long and widespread use. 


The Wheelprinter’s paper-handling mechanisms fit 
compactly together and integrate well with the printer. 


Quietivriter: $1,395 
Wheelprinter: $1,795 
IBM 

900 King Street 
Rye Brook, NY 10573 
9141934-4488 

CIRCLE 498 ON READER SERVICE CARD 


Richard M. Foard is vice president of 
software development for ROADNET 
Systems Corporation. 
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PC BRAND’S CRAFTSMAN' 
TOOLS FOR “C” SHOPS 


C CROSS COMPILERS 

Portability to I B-Bit Just Got A Lot Easier 
With Cross Compilers From Lattice 


TEXT TOOLBOX^” #1 

These Utilities Work Wonders oi Orgartization 


PC BRAND now carries an assort¬ 
ment of cross compilers to move pro¬ 
ducts from larger host machines to the 
PC-DOS or MS-DOS^" environment. 
Take a glance at the list below. 

Cash in on products already devel¬ 
oped on your bigger machines by rapid 
transit to the burgeoning world of PC 
owners. 


Or take advantage of big machine ser¬ 
vices and utilities to do development 
work for the PC market, and only then 
download the results. A quick mental 
calculation will convince you that pro¬ 
ductivity gains will quickly trade off 
these costs. Call for availability. 


MS-DOS or PC-DOS Target: 

Product Code: 

Price: 

VAX/VMS Host 

LIOVM# 

$5000 

VAX/UNIX Host 

LIOUX# 

5000 

MC68000/UNIX Host 

LI068# 

3000 

Altos 586 Host 

LIOAL# 

3000 

Hewlett Packard-UX 

LIOUX# 

3000 


Expand Your Sales to the CP/M World 


They have vanished from the 
headlines, but there are over a million 
CP/M™ machines still humming across 
the land. Yet Info World reports that 
“there’s no new CP/M software’’. If 
you are part of the problem, here’s a 

CP/M-Z80™ Target: 

MS-DOS or PC-DOS Host 


money-making way to become part of 
the solution. Convert your MS-DOS 
PC-DOS products with our CP/M- 
Z80 targeted cross compiler. For a few 
dollars, you’ll double your market in a 
hurry. 


Product Code: 
L2Z80# 


Price: 

$500 


C-SPRITE 

Lattice's Own Debugger for Lattici^C 


This versatile companion to your com¬ 
piler gives you the best of both worlds 
for an out of this world price. Hand it a 
COM or EXE file produced by the Lat¬ 
tice Compiler (using the -d option) and 
C-Sprite™ will speak your language: your 
function names, your variable names, 
your data types, and the line numbers 
from your source code. At the same 
time, if you want to scrutinize just what 
machinations the compiler (or an 
assembler) has contrived, you can get a 
close-up view of machine addresses and 
machine coded instructions. 

You can set simple breakpoints using 
symbols or addresses, or submit clusters 
of commands to be executed at the 
breakpoints, or set commands that ex¬ 
ecute until a condition is met. 

You already know how to converse 
with C-Sprite, if you are familiar with 
Microsoft’s Debug. Lattice began with 
that well-known command language, 
and then added to it considerably: You 
can work with data in hex, as you might 
expect, and you can also differentiate 
between C’s data types, causing the 
debugger to treat addresses as pointers, 
or strings, or long integers, etc., both in 
display and entry. C-Sprite even has 
macros — use your source code variable 
names in a macro to dump the contents 
of entire C structures, for example. And 
you can debug through one of the COM 
ports with a second terminal so as not to 
disturb your program’s display screen. 
What’s more, if you link with Plink86™, 
C-Sprite can even tackle overlays. 

Program doctors will find plenty of 
implements to rummage through in this 
kitbag. 

Price: 

Product Code: L2300# $175 


WE ARE EXPERTS 
IN EXPORT 

PC BRAND ships all over the world. 
We’ll prepare the export documents and 
ship to you or your agent at the port of 
entr>' you specify. Phone (212) 410-4001 
or Telex 667962 (SOFT COMM NYK) 
with your order and preferred shipping 
method. We will compute the total 
charges for you to prepay by funds 
wired to Chemical Bank, 126 East 86th 
St., New York, N.Y. 10028, Account #: 
034-016058, and your products will be 
shipped immediately. 


Welcome to “grep’’, “wc’’, “ed’’ and 
“diff’’, tools you will reach for as 
routinely as “copy’’ once you come to 
know them. Unix™ boasts a number of 
muscular utilities that are migrating to 

CVUE 

A Text Editor to Make 
Four Own 

CVUE is a neat screen oriented text 
editor which does most of the things that 
a good editor should do, such as 
automatic scrolling vertically and 
horizontally, insertion and overtype en¬ 
try modes, block delete, undelete and 
move, and full DOS 2.0 directory path 
name support in reading and writing 
files. 

It is easy to learn with a comprehen¬ 
sive command menu screen which makes 
the documentation an ornament. It was 
written by the Lattice programmers who 
felt forgotten by the folks who write WP 
software. They needed easy entry of 
non-display characters such as control 
codes and escape sequences, not foot¬ 
notes. Indenting and Undenting of block 
structures loomed larger than italic prin¬ 
ting for them. Pattern searching won out 
over spell checking. So CVUE was born. 

CVUE has its limitation. It only sup¬ 
ports in-memory text files, but with 
memory at today’s prices, creating and 
maintaining files of over 500 KBytes long 
is practical. Anyway, modular source 
code of structured programs never gets 
nearly that big. As compensation, CVUE 
is very compact and fast. It actually runs 
in computers with only 64 KBytes of 
memory and uses no tediously slow 
overlays to perform its full function 
repertoire. 

The power of CVUE is its ease of 
customization. Even with only a binat:y • 
license, full customization of the 
keyboard editing commands is offered. 
And when you take advantage of the 
Source Code option (found elsewhere in 
this ad.) the resultant editor can be made 
truly your own. 

Price: 

Product Code: L2240# $100 


dB-C 

Switch from dBASE to C for Power and Speed 


PC BRAND, Craftsman, Toolbox and Toolshed” 
PC BRAND • Unix" Bell Laboratories • Lattice 
C, C-Food Smorgasbord, Lattice Window, LMK, 
C-Sprite, and dB-U" Lattice Inc. • MS" Microsoft 
Inc. • Halo" Media Cybernetics • IBM" Interna¬ 
tional Business Machines • Float87" 
Microfloat • Panel" Roundhill Computer 
Systems Ltd. • Plink86, Pfix86. and Pmate" 
Phoenix Software • CP/M" Digital Research • 
dBASE" Ashton-Tate • VAX and VMS" Digital 
Equipment Corp. • Z80" Zilog Inc. 


There are a lot of dBASE™ file users 
out there. Most just maintain data bases 
and use dBASE’s limited reporting 
facilities. They’re not programmers, so 
they don’t use the dBASE programming 
language. But they’d like a greater return 
on their efforts, and that’s a business op¬ 
portunity that makes this product impor¬ 
tant to you. 

dBC™ links C to dBASE. This new 
product from Lattice creates files which 
exactly replicate dBASE file design. So 
dBASE can read and update them. And 
the reverse. dBC can use any files created 
by dBASE. Now C and dBase can 
operate on the same data bases inter¬ 
changeably. 

This opens up the widespread culture 
of dBASE installations to exploitation. 
As a C programmer, you can replace the 
resident dBASE language with speed! 
Both C’s and your own: you no longer 

Two Versions: 

Dbase II Compatibility: 

Dbase 111 Compatibility: 


have to write every line of code, because 
now you’ve unlocked C’s vast storehouse 
of off-the-shelf libraries and utilities. 

And you add power: dBC lets you 
open and process eight index and data 
files at once. 

Use dBC for custom work. Or design 
generalized programs for manipulation 
and reporting of dBase data bases. Or 
use it on its own. It’s a complete file 
manager for use with the Lattice C Com¬ 
piler whether or not dBASE will ever be 
used in tandem. dBC comes as a library 
of object modules, with versions for all 
four memory models. It’s a complete set 
of ISAM routines (that parallel dBASE 
commands) which create and maintain 
index and data files. The manual 
discusses each in detail, and demonstra¬ 
tion source files on your disk show how 
every function is used. 


Product Code: 
LOOII# 

LOIII# 


Price: 

$250 

250 


the PC world. Lattice has assembled this 
cluster of the most useful text manage¬ 
ment tools into a single package. 

“Grep’’ looks for text patterns in any 
number of files. Its powerful expression 
syntax goes far beyond your text editor’s 
search command. Use of “(. + )” with 
“*.c’’ will find in all files with “.c’’ ex¬ 
tensions all lines with parenthesized ex¬ 
pressions, no matter how many 
characters lie between. Want to find all 
function calls? Look for all occurrences 
of, say, a global variable throughout a 
program system? Search for all pro¬ 
grams in a directory, use paths to other 
directories? Find all files on a disk? 
“Grep” will grab them all. 

“WC” counts lines, words, and 
characters in a file and has a checksum 
independent of machine character sets so 
you can test whether a file has een 
transferred successfullybetween com¬ 
puters. 

“Ed” is similar to the well-known 
Unix editor. It offers search and replace 
with “Grep’s” syntax, block move, read 
and write, optional line numbering, ap¬ 
pend, insert, delete, and this unusual 
facility: you can instruct “Ed” to apply 
a file of comrnands to any number of 
target files, even complicated changes 
and text additions, such as those created 
by “Diff”. 

“Diff”? You’ve probably tried to 
write one (and then discovered how 
tangled the logic gets). “Diff” compares 
text files line for line and reports dif¬ 
ferences. It uses complex algorithms to 
re-synchronize between files after 
disparities involving any nilmber of lines 
are found. And it outputs a precise list 
of instructions telling what to'do to make 
two files exactly the same, a list which 
can be handed to “Ed” to do the job! 

You’ll ultimately find such assistance 
indispensible. Like having a librarian to 
son out the confusion every day and 
keep your work tidy. 

Price: 

Product Code: L2220# $120 


CURSES 

A Screen Management 
Interface to Swear By 

Curses is a Lattice creation which 
manages the screen of the IBM PC in the 
same fashion as the curses utility of Unix 
and similar operating systems. Use it to 
adapt programs which call Unix’s curses 
functions for screen management, and 
need the equivalent library when moved 
to the PC for re-compilation. Or use it 
when creating software on the PC to 
assure that it is Unix compatible. 

Curses is a library of eighty-four func¬ 
tions and macros which can keep any 
number of screen images in memory. 

Within a screen. Curses employs a vast 
function set to get characters, wrap lines, 
scroll, blank lines, highlight — virtually 
every tool needed to update the screen. 
The product supports color, and all four 
memory models. In keeping with the ter¬ 
minal orientation of Unix curses, the 
physical screen is re-painted (at high 
speed) only when your program calls a 
refresh function. 

Writing screen management code leads 
to unspeakable snarls and expressions. 
Swear off! Let Curses clean up your 
language. 

Price: 

Product Code: L0850# $125 










PRECISION SOFTWARE 
FOR PROGRAMMERS 


SUPPORT DIRECT FROM LATTICE 

Products with codes beginning “L” are all fresh from Lattice Inc., the 
premier software developer serving the C professional marketplace. PC BRAND 
has made special arrangements for Lattice to provide telephone support for 
these products directly. 

Take advantage of this unusual opportunity. Buy from PC BRAND, and you 
get to talk to the experts themselves! 

30-DAY MONEY-RACK GUARANTEE^ 

It gets better. We will return the purchase pric^ of any “L” or “N” coded 
product offered in this space if you decide it fails to meet your needs. You 
read that correctly. We want you to be completely satisfied with your pur¬ 
chase. Go through the manuals, try out the products themselves, and make a 
thoroughly informed decision whether they are right for you. 

There are rules: We can make this offer in the U.S. and Canada only. For 
you to be eligible for refund or credit, we must receive your returned product 
within 30 days of its shipment. Everything but the packing must in our judg¬ 
ment be in 100% resaleable condition. 

(a) Subject to terms and conditions of sale, (b) Not shipping and handling. 


LMK 

Jl Vnix-like "Make" Makes. Ught of System Building 


CODE SIFTER 

Find the Hot Spots in Your Program 


Fast is never fast enough; only 
miracles need apply. That’s what’s ex¬ 
pected in today’s marketplace, so our 
Code Sifter is an important tool to add 
to your workbench. 

Code Sifter finds the trouble spots in 
your program. On its own, it will divide 
a COM or EXE file of any size into 
thirty-two equal partitions. Alternative¬ 
ly, you can specify the partition boun¬ 
daries with addresses, or with symbols if 
your linker has produced a symbol map. 
Then tell Sifter to run your program. It 
samples your object file at precisely 
timed intervals and counts how many 
times it finds the instruction pointer in 
each partition. Job done, it reports the 
number and percentage of hits in each 
partition. 

You are in for some surprises when 
you discover just how unbalanced the ac¬ 
tivity is likely to be, and that’s why Code 
Sifter is so valuable. It profiles just 
where you can best spend time optimiz¬ 
ing your code, or even converting to 
assembler subroutines. 

Code Sifter has a number of monitor¬ 
ing options. You can tell it to include any 
combination of your program, DOS, 
and BIOS in its analysis. You can specify 
the sampling rate. Most important, you 
can tell Code Sifter the number of times 
to run a program, and between each run 
discard the less active ranges and re¬ 
partition the hot spots, so that you zoom 


in ever tighter on small areas of code. 
Right down to the last byte! Literally. 

Try it on the sample program that comes 
with your disk. 

Code Sifter. It will give you the racer’s 
edge. 

Price: 

Product Code: N3100# $119 


USED COMPILERS 
WELCOME 

Trade In lor the Latest 
Model Lattice C 

Has your compiler run out of gas? 

Has your model been discontinued? Is it 
falling behind for lack of new parts? 

Even if yours is in good shape, you 
have surely noticed there are more op¬ 
tions and accessories produced to run 
with the Lattice C Compiler than any . 
other. Don’t do without these additives 
any longer. It’s time for new license 
plates. Trade in your original disks and 
manual of any of the compilers below 
and we’ll send you Lattice’s most up-to- 
date model, the full bore 2.14 (at press 
time). 

From then on you will be adopted by 
Lattice for full, direct support by their 
technical specialists. 

Product Code LU150: Price: 

Microsoft MS-DOS/PC-DOS C $150 
Product Code LU200: 

Computer Innovations C86 $200 

Manx Aztec C86 200 

Mark Williams C 200 

Wizard C 200 

Digital Research C 200 

Whitesmith’s C 200 


SOURCE CODE FOR SALE 

Designer Originals For Your Special Needs 

“One size fits all’’ turns away disappointed customers. When you cannot 
shoehorn your application into out-of-the-box software, we have the solution. 
For each of these products only, PC Brand now licenses source code, provided 
you buy (or have already bought) from us the object code counterpart. Take it 
in, let it out, and make it fit snugly to your needs. And, if you are new to C, you 
will learn a lot apprenticing this fully documented code from top designers. 


Lattice C Compiler Library 

Product Code: 

Price: 

for MS-DOS/PC-DOS 

L9100# 

$500 

for Z80 

L910Z# 

500 

C-Food Smorgasbord Library 

L9200# 

500 

Curses Library 

L9850# 

125 

dB-C Library 



for dBase II 

L90II# 

250 

for dBase III 

L9III# 

250 

CVUE Screen Editor 

L9240# 

350 

Text Toolbox #1 

L9220# 

120 


If you have ever built a complex 
system, you know the time loss and 
tedium of recompiling, rebuilding 
libraries and relinking modules because a 
snippet or two of code has changed. 
Batch files are no answer. You need 
batches of them to avoid redoing 
everything indiscriminately. 

Instead, imagine making a change 
deep in a system, and simply telling Lat¬ 
tice’s LMK™ to take over. No further 
thinking or keystrokes. LMK will rebuild 
your final product, however involved 
and complex, by doing just what is 
needed and no more. 

How? You write a command file 
which expresses bottom to top all the 
elements comprising your system and all 
its dependencies: what gets compiled to 
make what object file using what op¬ 
tions; what is built into libraries; what is 
linked into the final EXE file. Through 
the life of your system, LMK keeps track 
of the last time every action was per¬ 
formed. Run LMK and, tracking each 
branch, it looks only for elements which 
changed later than a dependent element 
further along the branch, using date and 
time information found in the file direc- 
tory.Any source file newer than its ob¬ 
ject file, for example. Only those 
elements and their dependents are re¬ 
made. All other instructions are bypass¬ 
ed. 

The command file uses a simple, 
readable syntax — “prog.obj: prog.c 
$(HDRVS)’’, for example, says what 
source file this object file depends on, 
and fills the previously defined macro 
HDRVS into the expression, which here 
might be a list of files with hardware 
drivers, or in another case your preferred 
string of compiler options. 

LMK does not care what program¬ 
ming language you use; it’s not just for 
C. For that matter, LMK can apply to 
more than programming. It can be used 
for any set of tasks which can be ac¬ 
complished through commands issued to 
the operating system. Try it for repeated 
re-assembly of lengthy documentation, 
or for selective re-consolidation of 
spreadsheets so that only dependents of 
changed supporting schedules get re¬ 
calculated. 

Wherever your imagination leads you, 
LMK will find the shortest path to get 
the job done. Minimum time, minimum 
effort software. 


Product Code: L2100# 


Price: 

$195 


TERMS AND CONDITIONS OF SALE 

Licenses: Each price is for a iicense to 
use a product on a single computer and 
does not constitute product ownership. 
Ask about availability of other terms for 
multiple machine use at a single site. 
Products coded “#” may be used to cre¬ 
ate programs for distribution without 
royalty payments or additional licenses, 
provided said programs do not substan¬ 
tially replicate the products themselves. 
Compatibility: PC BRAND’S standard 
products are designed to operate with 
the IBM PC, PC XT or AT under PC-DOS 
and require no more than 128K of RAM 
unless indicated. 

Return of Non-‘L‘-Coded Products: Ac¬ 
ceptance for refund or credit only by prior 


authorization subject to a re-stocking 
charge. Software diskettes are delivered 
in sealed envelopes and are unreturnable 
if seal is broken. Defective products will 
be replaced in whole or part. 

Payment: We honor MasterCard & Visa 
(no surcharge), wired funds, checks in ad¬ 
vance, and COD for cash or certified 
check ($5 fee). Purchase orders accepted 
from corporations and institutions at our 
discretion: 2% per month added to 
balances unpaid after 30 days. 

Shipping & Handling: U.S.: UPS Surface: 
1st product $6, each add’l $3.00. UPS 2nd 
Day Air: 1st product $10, each add’l $4.50. 
UPS Next Day Air or Federal Express: 1st 
product $18, each add’l $6. International: 
Charges dependent on destination and 
method of shipment. 


We’re as Near as Your Telephone. Call us at... 

800-PC BRAND 

That’s (800) 722-7263. In NY State call (212) 410-4001. 
PC Brand, 345 E. 86th St., New York, N.Y. 10028 


Prices, terms, and specifications subject to change without notice. 


© 1985 PC BRAND 
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THOMAS V. HOFFMANN 



IBM’s Enhanced 
Graphics Adapter lives 
lAp to its name by 
offering better per¬ 
formance than other 
grcphics cards. 


P eople—especially computer 
people—are just never satisfied. 
They always want more. IBM, of 
course, is well aware of this particular 
human propensity and ever more fre¬ 
quently tries to satisfy our technological 
cravings with new (and enhanced) com¬ 
ponents to plug in our PCs. 

The new IBM Enhanced Graphics 
Adapter (EGA) should satisfy a lot of 
cravings: it supports more displays, 
more modes, more memory, and more 
colors than either of the original PC dis¬ 
play adapters, is more highly integrated, 
more flexible, more expandable, and, of 
course, costs more money. 

The EGA is a graphics controller 
that supports either color or mono¬ 
chrome direct drive monitors in a vari¬ 
ety of modes. The EGA supports three 
different display types: 

• IBM Monochrome Display or equiva¬ 
lent 350-line high-resolution display 
(such as the Amdek 310 or 310A) 

• IBM Color Display or equivalent 200- 
line TV frequency IRGB display 
• IBM Enhanced Color Display 


Unlike the IBM Color/Graphics 
Adapter (CGA), the EGA does not sup¬ 
port composite monitors, VCRs, or tele¬ 
vision receivers, nor does it have a 
built-in printer adapter like the IBM 
Monochrome Display. 

The EGA supports all of the display 
modes provided by the original IBM 
adapters and adds its own: 

• 640-by-350, 4-color graphics on the 
monochrome adapter (the four colors 
are black, normal, bright, and blink) 

• 320- and 640-by-200, 16-color graphics 
on standard frequency IRGB displays 

• up to 640-by-350, 16-color graphics on 
the Enhanced Color Display 

• a programmable color palette that al¬ 
lows any color attribute to be mapped 
into any of 16 colors on IRGB displays 
(8 colors on RGB displays), or any of 
64 colors on the Enhanced Display 

• a flexible, RAM-based character gener¬ 
ator that supports up to 512 character 
codes, with BIOS support for alphanu¬ 
meric displays of up to 43 lines of 80 
columns on high-resolution (350 scan 
lines) displays 
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• hardware support for smooth hori¬ 
zontal and vertical scrolling 

• hardware support for split screen dis¬ 
plays (separate, noncontiguous buffers 
for two adjacent display regions) 

• light-pen interface compatible with 
previous IBM adapters 

• hardware support for fast display 
updates, multiple modes for writing 
to display memory, and capability for 
interrupt on vertical retrace 

The most obvious improvements 
are the new color palette, monochrome 
graphics, and the Enhanced Color Dis¬ 
play. These and other features should 
be examined from several viewpoints: 
functional, physical, architectural, exper¬ 
imental, and financial. 

The functional aspect of the EGA 
depends on the type of display used 
with it. The visual attributes vary with 
the display and the amount of graphics 
memory installed. 

The monochrome display has only 
two video inputs, video and intensity, 
which gives four possible combinations. 
Although four intensity levels might be 
expected, the intensity input by itself 
displays as black, so only three colors 
are assigned to the monochrome dis¬ 
play as is shown in table 1. 

The color-display column in this 
table shows the parameters for stan¬ 
dard TV-frequency displays. The IBM 
Enhanced Color Display is a dual-mode 
display, with the horizontal frequency 
controlled by the polarity of the vertical 
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retrace signal. A negative polarity verti¬ 
cal retrace operates the Enhanced Color 
Display in high-resolution mode. 

Table 2 shows the video operating 
modes supported by the EGA BIOS. 
Modes 0 through 7 are compatible with 
like-numbered modes in the original PC 
BIOS, but with enhancements. Mode 7 
supports eight pages on the mono¬ 
chrome display. Modes 0 through 3 
(color alphanumeric) display high-reso¬ 
lution 8-by-l4 characters on the En¬ 
hanced Display if the EGA configuration 
switches are set for enhanced opera¬ 
tion. CGA black-and-white modes 0, 2, 
and 4 are identical to EGA modes 1, 3, 
and 5. CGA did not generate a color- 
burst signal in the composite video out¬ 
put for black-and-white modes. 

Physically, the EGA looks like any 
other full-size PC adapter. The rear 
panel has a nine-pin D connector for at¬ 
taching a direct drive monitor, two RCA 
phono jacks not currently supported by 
the EGA hardware, and a hole through 
which four DIP switches can be ac¬ 
cessed. The card contains two jumpers, 
a connector for the piggyback memory 
card, and a “feature connector.” 


Extreme close-ups show the difference 
between standard resolution (200 
lines) and high resolution (350 lines) 
in text and graphics modes. Improved 
vertical resolution makes the individ¬ 
ual horizontal scan lines all but invis¬ 
ible. All four photos were taken from 
an IBM Enhanced Color Display. 
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By using custom LSI circuits, the EGA 
(below left) packs more function in 
fewer chips than the Color Graphics 
Adapter. To the right of the EGA is the 
64KB piggy back graphics memory 
expansion card. At right, a 16-sided 
polygon with all of its diagonals is 
shown in 640-by-350 graphics mode. 


The adapter is packaged with an 
impressive set of installation instruc¬ 
tions and manual update pages for vari¬ 
ous PCs (regular and AT) and versions 
of the Guide to Operations, Everything 
is clearly marked, but wading through 
the literature to find a particular version 
becomes a little tedious. The reason for 
all this trouble is those little switches at 
the rear of the card. 

The on-board BIOS provides a 
high degree of compatibility with pre¬ 
viously defined PC display modes, plus 
support for the new modes and func¬ 
tions. Unfortunately, the PC configura¬ 
tion switches have only two bits for dis¬ 
play type. The EGA set-up procedure 
for PCs and XTs requires that the mo¬ 
therboard switches be set for no dis¬ 
play. The EGA BIOS initialization exam¬ 
ines the EGA switches to determine if 
any other display adapter is installed, 
and if so, which adapter is to be the ini¬ 
tially active device. 

It is essential that the switches be 
set correctly. Incorrect switch or jumper 
settings can result in damage to displays 
or adapters. The IBM Monochrome Dis¬ 
play is notoriously sensitive to incorrect 
sync frequency or polarity. 

One of the two 2-position jumpers 
on the card must be set one way for the 
Enhanced Display, the other way for 
monochrome or standard color. The 
second jumper sets the I/O addresses 


for the card to 2xxH instead of the stan¬ 
dard 3xx. Thus, two EGAs can be in¬ 
stalled in the same system. The sup¬ 
plied BIOS deals only with the card at 
3xx; additional support has to be pro¬ 
vided for the second card. 

The EGA card has a 16KB ROM 
BIOS (which is twice the size of the en¬ 
tire PC system board BIOS) that con¬ 
tains a power-on self test for the 

adapter, code to support video I/O 
through interrupt lOH, the stan¬ 
dard BIOS video function en¬ 
try point, and character 
generator patterns for 
both alphanumeric and 
graphics modes. The 
EGA BIOS is located at 
segment COOOH in the 
processor address 
space. 

Because the EGAs 
BIOS is on the control¬ 
ler card, the PC must 


The feature connector provides a 
place where all monitor signals (six 
color bits, horizontal and vertical syncs, 
and blanking) and related adapter sig¬ 
nals could meet the outside world. A 
feature board could supply an external 
sync and video information to the EGA, 
or it could combine the EGA signals 
with external sources. Thus, the EGA 
could become 
the basis for 
a video 


have on the system board a 
BIOS that automatically scans for 
I/O control ROMs. All ATs, XTs, Port 
able PCs, and new PCs have the correct 
BIOS. A PC with BIOS dated before 10/ 
27/82 can be upgraded for about $30 
from any IBM dealer. 

The demonstration programs sup¬ 
plied to PC Tech Journal by IBM had 
creation dates between 9/83 and 10/84. 
The BIOS in the loaner board was a 
masked ROM dated 11/3/83, indicating 
that EGAs have existed for well over a 
year. The technical reference section for 
the EGA has August 2, 1984, printed at 
the bottom of each page. The BIOS list¬ 
ing in the technical reference is dated 
9/13/84, which matches the version in 
the EGAs delivered to PC Tech Journal 
in January 1985. These adapters have In¬ 
tel 27128 PROMs instead of masked 
ROMs. The IBM press release announc¬ 
ing the EGA was issued 9/10/84, three 
days before the latest BIOS revision. 


FUNCTIONAL LITERACY 

But enough archaeology. What can this 
tool do for us in modern times? A good 
place to start is with the functions pro¬ 
vided by BIOS. The EGA initialization 
procedure places its own address in the 
INT lOH vector, after copying the origi¬ 
nal vector to the vector for INT 42H. 

The EGA BIOS can then call on the ori¬ 
ginal BIOS for support of the old cards. 
This is the same technique used by the 
fixed-disk adapter to insinuate itself into 
the diskette service routines. 
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The accompanying sidebar, “EGA 
BIOS Functions,” describes therfunc- 
tions provided via the EGA BIOS han¬ 
dler for INT lOH. Some of the new 
functions may look familiar to those 
who have seen the ?Cjr or PC/AT BIOS. 
The Set Palette Registers (Function 
AH=10H) is the same as on the PQ'r, 
and Write String (AH=13H) is sup¬ 
ported by the AT’s system BIOS. 

The two completely new functions 
are in support of the RAM-based charac¬ 
ter generator. In the previous display 
adapters, alphanumeric modes used the 
character codes in the display buffer to 
address a character generator ROM on 
the adapter. This ROM could not be 
read by the processor, thus the need 
for a copy of the character patterns in 
the BIOS ROM to enable software char¬ 
acter generation in graphics modes. 

The EGA BIOS contains two char¬ 
acter pattern sets, one 8-by-l4 for high- 
resolution displays, and the other an 


the BIOS ROM or from a user-specified 
place. The second set of functions will 
load the generator and recalculate the 
number of rows that will fit on the 
screen, after which BIOS will display 
text in the new format. This facility can 
be used to produce very readable 43- 
line-by-80-column displays on 350-line, 
high-resolution monitors by calling for 
the 8-by-8 character font. Listing 1 
demonstrates how to do this and still 
have the underscore in the right place 
(a combination documentation/BIOS 
bug leaves underline register set one 
line past the bottom of the character 
cell when this function call is used). 

A related function in AH=12H re¬ 
places the print screen routine (through 
INT 5) with one that knows about the 
flexible screen dimensions. 

The EGA BIOS uses the standard 
BIOS data areas (and additional areas) 
in segment 40H to record display-re¬ 
lated information. Table 3 shows the 



The major components of the En¬ 
hanced Graphics Adapter consist of cus¬ 
tom large-scale integrated circuits (LSI), 
reducing the chip count of the EGA to 
52, plus one crystal and a few miscella¬ 
neous resistors and capacitors. By way 
of comparison, the CGA has 69 chips 
and no crystal, and the 
monochrome adapt¬ 
er has 6( 
and one 
tal. Even 
dis¬ 



The EGA switches are used to set the initial operating mode. The 16 rectangles 
(shown above, right) show the three primary colors—red, green, blue— and gray in 
each of four intensities—off, low, medium, and bright; 64 combinations are possible. 


8-by-8 set for TV frequency displays. 
Whenever an alphanumeric mode is 
selected (via function AH=0), BIOS 
copies the appropriate patterns into 
part of the EGAs memory, where the 
EGA hardware will access it just like the 
old adapters did their ROM character 
generators. But now the patterns can be 
anything the user wants—foreign lan¬ 
guages, graphics symbols, etc. 

Function AH=11H supports load¬ 
ing the RAM character generator from 


EGA video parameter storage layout. 
One nice feature is the save area pointer 
at 40:00A8H. This double word pointer 
points to a table of pointers to user-se¬ 
lectable save areas in which BIOS stores 
the current values of additional parame¬ 
ters, such as the palette registers. This 
allows programs to work with the cur¬ 
rent values used by BIOS, many of 
which would otherwise be lost in write- 
only hardware registers. Table 4 shows 
the organization of save areas. 


counting the duplicated CRT controllers 
and the printer adapter logic, the EGA 
does more than the other two cards com¬ 
bined with well under half the silicon. 
Three years of technology (not to men¬ 
tion a significant investment in custom 
logic) certainly makes the difference. 

The major functional elements of 
the EGA are the CRT controller, the se¬ 
quencer, two. graphics controllers, the 
attribute controller, and the display 
buffer memory. The block diagram in 
figure 1 shows the relationship among 
these elements. The sidebar, “EGA I/O 
Register Summary,” explains the I/O ad¬ 
dress map for all of the EGA registers. 

The CRT controller generates the 
horizontal and vertical timing signals 
for controlling the CRT display, and the 
addresses for accessing the display buff¬ 
er memory. The CRTC also generates 
cursor and underline timing signals and 
refreshing for the dynamic RAMs. The 
CRTC used in the EGA is a custom chip 
with some similarity to the Motorola 
6845 used in the earlier IBM display 
adapters. Sufficient differences exist, 
however, so programs that try to set up 
the display dimensions directly, or ad¬ 
just the image centering by fooling with 
the horizontal sync position, will proba¬ 
bly end up with no visible picture. 

The sequencer is another custom 
LSI device that generates the basic 
memory timings for the dynamic RAMs 
and the character clock for display re¬ 
freshing. It coordinates memory access 
by the processor during active display 


APRIL 1985 


61 














Alk^ takes your PC 
to the limit 


I/Spring '85 


Compul^er Product, Inc. 


QICSTOR-PLUS. The ultimate in PC expansion with 
hve IBM compatible slots, hard disk storage, and 
streaming tape backup in one neat package. 


Alloy’s QICSTOR-PLUS meets all your 
expansion needs. It’s the ideal upgrade 
for a growing PC or AT system. 

QICSTOR-PLUS has five full size 
expansion slots which are completely 
compatible with the IBM PC bus and 
tliey also support Alloy’s PC-SLAVE/16 
multi-processor, multi-user capability. Its 
high performance hard disk has a capac¬ 


ity of 36 to 128 MBytes. And QICSTOR- 
PLUS has file-oriented streaming tape 
backup with a formatted capacity of 
over 50 MBytes. Alloy provides file- 
oriented QTIP software with a trans¬ 
fer rate of 2 MBytes/minute. 

QICSTOR-PLUS is available right 
now. So call Alloy today at (617) 
875-6100. 


Alloy Computer Products Inc., 100 Pennsylvania Avenue, Framingham, Massachusetts 01701. Tel: (617) 875-6100, TWX: 710-346-0394 
In Europe: Alloy Computer Products (Europe), Ltd., Cirencester, Gloucestershire, England. Tel: 0285-68709, Tlx: 43340 
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times and contains a mask register that 
allows individual memory planes to be 
proteaed from possibly being written 
to by the processor. 

The two graphics controllers direct 
the data from memory to the attribute 
controller and the main processor. In 
graphics modes, memory is sent in ser¬ 
ial fashion to the attribute controller. In 
alphanumeric modes, the memory data 
are sent in parallel to the character gen¬ 
erator plane or the attribute chip di¬ 
rectly, bypassing the graphics controller. 
Each of the graphics controller chips 
handles two of the four bit planes. The 
graphics controllers work in parallel 
and share common I/O addresses. 

The attribute controller is the fifth 
custom LSI device on the EGA board. It 
provides a palette of 16 colors, each of 
which can be set separately to control 
the six color outputs. This chip also 
controls the blinking and underlining 
functions according to the attribute bits 
in the display memory. 

The display buffer memory is im¬ 
plemented using 64KB RAM chips that 
have an internal organization of 16KB 
by 4 bits. These are type 4416 chips, 
and are not the same 64KB RAM chips 
usually found in PC memory, which are 
typically organized as 64KB by 1 bit. 

The EGA card has eight 4416 RAMs, ar¬ 
ranged in four groups of two. Each pair 
constitutes a 16KB bit plane. Additional 
display memory can be added on the 
piggyback memory expansion card. 

Each 64KB expansion (the card can 
hold up to three sets) adds another 
16KB to each memory plane. The maxi¬ 
mum memory supported is 256KB or 
four 64KB planes. 

In order to support the variety of 
alpha, old graphics, and new graphics 
modes, the EGA has considerable flexi¬ 
bility with respea to memory access by 
the processor and display refresher 
logic. To begin with, the address of the 
buffer in the processor address space is 
programmable through the graphics 
controller miscellaneous register (port 
3CF.06 bits 3 and 2) as follows: 

Bit 

3 2 Buffer Segment Address 
0 0 AOOOH for 128KB— 

Not used by BIOS 
0 1 AOOOH for 64KB 

New graphics modes (D-10) 

1 0 BOOOH for 32KB 

Monochrome alpha mode (7) 

1 B800H for 32KB 

CGA compatible modes (0-6) 


TABLE 1: IBM Monitor Pcuxnnetcrs 


MONO¬ 

CHROME 

COLOR/ 
ENHANCED 
(TV frequency) 

ENHANCED 
(High resolution) 

Horizontal scan rate 

18.432 kHz 

15.750 kHz 

21.850 kHz 

Vertical scan rate 

50 Hz 

60 Hz 

60 Hz 

Video bandwidth 

16.257 mHz 

14.318 mHz 

16.257 mHz 

Displayable colors 

3 

16 

64 

Character size 

7 x 9 pixels 

7 x 7 pixels 

7 X 9 pixels 

Character box size 

9 X 14 pixels 

8x8 pixels 

8 X 14 pixels 

Maximum resolution 

720 X 350 

640 X 200 

640 X 350 

Alphanumeric modes 

7 

0 . 1 . 2 ,3 

0 . 1 , 2 ,3 

Gr 2 q)hics modes 

F 

4,5,6,D,E 

10 


The display used with the EGA determines its visual attributes. Features of the three 
IBM monitors that can be used with it are shown above. 


TABLE 2 : EGA Operati)tg Modes 


/ 

/ 


# 

/ 


4 


0 

Alpha 

40 X 25 

8X8 

320 X 200 

B800 

16 

2,048 

8 

1 

Alpha 

40 X 25 

8X8 

320 X 200 

B800 

16 

2,048 

8 

2 

Alpha 

80 X 25 

8X8 

640 X 200 

B800 

16 

4,096 

8 

3 

Alpha 

80 X 25 

8X8 

640 X 200 

B800 

16 

4,096 

8 

4 

Graphic 

40 X 25 

8X8 

320 X 200 

B800 

4 

16384 

1 

5 

Graphic 

40 X 25 

8X8 

320 X 200 

B800 

4 

16,384 

1 

6 

Graphic 

80 X 25 

8X8 

640 X 200 

B800 

4 

16384 

1 "'.. 

T- 

Alpha 

80 X 25 

9 X 14 

720 X 350 

BOOO 

3 

4,096 

8 

•8 

Reserved 








•9 

Reserved 








•A 

Reserved 








*B 

Reserved—Used by BIOS to load charaaer generator (color) 


♦c 

Reserved—^Used by BIOS to load character generator (mono) 


•D 

Graphic 

40 X 25 

8X8 

320 X 200 

AOOO 

16 

8,192 

2/4/82 

•E 

Graphic 

80 X 25 

8X8 

640 X 200 

AOOO 

16 

16,384 

1/2/4 

•F 

Graphic 

80 X 25 

8 X 14 

640 X 350 

AOOO 

3 

32,768 

1/2 

•10 

Graphic 

80 X 25 

8 X 14 

640 X 350 

AOOO 

4/163 32,768 

1/2 


^ Monochrome a^ha mode 7 supports three pixel intensities, but has eight attribute bits per character, 
which provide mink and underline in addition to foreground and background intensity selection. 
^MaxpagesformodesD, E, F, and 10 depend on total graphics memory. First number isfor 64KB, secondfor 
128KB, third for 256KB. 

•5 Mode 10 requires 128KB or more memory for 16 colors. 


Bit 1 of this register has a further 
effea on memory addressing. When set 
to 0, all four planes occupy the same 


Modes 8, 9, A, B, C, D, E, F, and 10 (with asterisks) are supported by EGA. Modes 7 
and F are for 50-H2 monochrome displays. Others are for 6O-H2 color displays. 
Color modes with 350 lines require the Enhanced Color Display. 
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Memory for Tomorrow 




Increase your computing power with 
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CHANGE MODULES AS 
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■ JRAM-2 with Clock-Calendar 

■ JRAM-2 with Clock-Calendar, 
Serial Port, and Parallel Port 
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and two Serial Ports 

■ JRAM-2 with two Serial Ports 

■ JRAM-2 with diskette 
controller 
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TABLE 3: udA b/os ham i sage 


LOG NAME SIZE COMMENT 


BASE 

SYSTEM BIOS 



449 

CRT_MODE 

Byte 

Current BIOS mode 

44A 

CRT_COLS 

Word 

Number of character columns 

44C 

CRT_LEN 

Word 

Length of buffer in bytes 

44E 

CRT.START 

Word 

Offset of current page 

450 

CURSOR_POSN 

Word*8 

Cursor (col, row) for each of 8 pages 

460 

CURSOR.MODE 

Word 

Current cursor mode setting 

462 

ACnVE_PAGE 

Byte 

Current page being displayed 

463 

ADDR_6845 

Word 

Base I/O address for CRTC 

465 

CRT_MODE_SET 

Byte 

Simulated value of CGA 3x8 register 

466 

CRT.PALETTE 

Byte 

Simulated value of CGA 3x9 register 


EGA BIOS 


484 ROWS Byte 

Number of character rows-1 

485 POINTS Word 

Bytes per character 

487 INFO Byte 

Miscellaneous info: 


D7 High bit of mode (1 => no clear) 


D6 Memory 00 = 64KB 01 = 128KB 


D5 Memory 10 = 192KB 11 = 256KB 


D4 Reserved 


D3 0=EGA active, 1=EGA not active 


D2 0=Write anytime 


1 = Wait for display enable 


D1 1=EGA has monochrome attached 


DO 0=Emulate cursor type 



488 INFO_3 Byte 

Feature bits (D7-D4) 


DIP switches (D3-D0) 

4A8H SAVE_PTR Dword 

Points to table of pointers to save 


areas 


(see table 4 for layout) 


This table shows some additional features of EGA’s BIOS. Note especially the save 
area pointer that is located at 4A8H. 


region of the processor’s memory ad¬ 
dress space and can be written simulta¬ 
neously. In this mode the read map se- 
lea register in the graphics controller 
(3CF.04) selects the plane to be read by 
the processor. When birl is set to 1, 
map chaining is selected. This has the 
effect of placing plane 1 after plane 0, 
and plane 3 after plane 2, which dou¬ 
bles the available address space from 
the processor’s viewpoint. 

Bit 2 of the sequencer’s memory 
mode register (3C5.04) controls se¬ 
quential or odd/even interleaving. When 
set to 0, even processor addresses go to 
maps 0 and 2, and odd addresses go to 
maps 1 and 3. When this bit is 1, the 
data in all planes is accessed sequen¬ 
tially. Odd/even mode is used in con¬ 
junction with chaining in the alpha 
modes and the CGA-compatible graph¬ 
ics modes except mode 6 (640-by-200, 
two-color), which only requires a single 
bit plane. Chaining also is used (with 
sequential addressing) in the high-reso¬ 
lution graphics modes (F and 10) when 
only 64KB is installed to allow the pro¬ 
cessor to see a full 32KB buffer. Since 
this set-up has only two planes, high- 
resolution color graphics is limited to 
four colors with 64KB. With expansion 
memory installed, BIOS will set the 
memory for four parallel planes, giving 
full 16-color capability. 

The important point here is that 
the compatible modes look the same 
from the processor’s point of view as 
they always did, so programs that go 
poking around in screen memory will 
continue to work. (The CGA odd/even 
scan line offset of 8KB is controlled by 
the CRTC compatibility mode bit). One 
quickly develops a healthy respect for 
the job BIOS does in masking the hard¬ 
ware differences, which are consider¬ 
able, between the adapters. 

Figure 2 shows the memory orga¬ 
nization and pixel arrangement for the 
EGA’s new 16-color graphics modes. 
GRAPH16.BAS (listing 2) is a program 
for writing eight pixels at once for rap¬ 
id painting on byte boundaries. Before 
running the GRAPH16 program, the E 
mode must be set by executing the 
SETMODEASM program that is shown 
in listing 3. 

One of the nicer features of the 
EGA is its support for simultaneous dis¬ 
play of any 16 colors from a palette of 
64 colors. The CGA can also display 16 
colors, but only those produced by 
combining the red, green, blue, and in¬ 
tensity signals. 

The alpha foreground attribute 
field (the low order four bits of the 
attribute byte following the charaaer 


code) can be used to illustrate the 
workings of the palette registers. In the 
CGA the attribute bits are sent directly 
to the I, R, G, and B pins of the monitor 
at the appropriate times, producing the 
specified color. 

In the EGA the attribute bits are 
used as an index into the palette regis¬ 
ter array. The contents of the palette 
register is then sent to the monitor 
pins. Thus, the color that shows up on 
the EGA display depends on the con¬ 
tents of the selected palette register, not 
on the attribute bits directly. So, in a 
case where all of the palette registers 
are set to 0, the screen will be black, no 
matter what the attributes say. 

Table 5 shows the arrangement of 
the bits in the palette register, and the 
corresponding pin positions on the 
direct drive monitor connector. When 
operating in enhanced mode (negative 
vertical sync and 350 lines) the IBM 
Enhanced Color Display recognizes six 
inputs corresponding to the six color 


outputs from the palette (see table 6). 
The R, G, and B signals produce dark 
colors, the R’, G’, and B’ signals pro¬ 
duce brighter colors, and the combina¬ 
tions produce still brighter colors. Thus, 
the four combinations of each color-sig¬ 
nal pair produce four intensity levels 
for each color—64 combinations. 

When the Enhanced Display is 
operating in compatible low-resolution 
mode, it treats the color inputs as IRGB 
and ignores the two additional inputs. 
This allows the display to be used on 
the old adapters, and it allows the same 
palette set-up to display on either moni¬ 
tor in the compatible modes. But this 
removes the ability to display the addi¬ 
tional colors in low-resolution modes. 
For this reason, the BIOS routines auto¬ 
matically switch to high resolution for 
the standard alphanumeric modes on 
the Enhanced Display—^besides giving 
better looking text, the palette funaions 
are fully available. 

The palette operates all the time. 
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THE INFAX 202 

Now You Can Change 
Your AT’s Diskposition! 


You bought the IBM PC/ AT for its incredible 
speed, power and expandibility. Now, INFAX 
brings you another advantage — the convenience 
of two removable disk data cartridges, each with 
10 megabytes. 

That’s right! The INFAX 202 packs your AT or XT 
with 20 portable interchangeable megabytes. 
Need 10 more? Take out one data cartridge, slide 
in another. Whether you’re using the 202 for 
primary storage or for backup, you can have in¬ 
finite power to spare. And power to go — across 
the hall or across town. 

So, you don’t need to put a hodgepodge of 
applications on a single, do-it-all fixed disk. You 
don’t have to waste time backing up a fixed disk 
with high priced floppies. And forget about head 
crashes! The INFAX 202’s Bernoulli technology 
makes them a thing of the past. 

®IBM is a registered trademark of International Business Machines. 


The INFAX 202 is a rugged device designed for 
years of fast, reliable operation, thousands of 
hours of use have proved this true. It’s barely the 
size of an electronic typewriter yet it drives and 
houses the same storage capacity of larger, less 
portable mainframe computers — at a fraction of 
the cost. 

INFAX supplies everything you need to tailor the 
INFAX 202 for your IBM PC / AT or XT system’s 
exact configuration. In addition to twin disk car¬ 
tridges (each approximately 8 y 2 "xll") and a 
built-in locking system, the INFAX 202 comes 
complete with data cable, expansion card and 
software. 

The INFAX 202 is affordable. You can install it in 
less than 15 minutes. And it’s a delight to use 
because it’s user-friendly and menu-driven. So let’s 
give your AT an outgoing diskposition. 


I l‘AXIItU«4 


Call or write for the name of the nearest INFAX distributor. ’ 

INFAX INCORPORATED 

5301 COVINGTON HIGHWAY 
DECATUR, GEORGIA 30035 
(404) 981-6778 
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even in monochrome modes. The 
monochrome display has only two in¬ 
puts and three useful combinations, but 
the palette is still useful for achieving 
additional attribute/color combinations. 

The attribute controller generates 
underlining whenever the background 
RGB bits are 000 and the foreground 
RGB bits are 001. By properly setting 
the palette registers for colors 0 and 1 
(or 8 and 9), it is possible to get black 
characters on a white background with 
underlining. The original monochrome 
adapter could not do this. 

The attribute controller has a cou¬ 
ple of other neat tricks up its sleeve. Bit 
3 of the attribute mode control register 
(3C0.10) enables blinking for characters 
where attribute bit 7 is set. This is simi¬ 
lar to the function provided by bit 5 of 
register 3x8 in the old adapters. When 
blinking is enabled, attribute bit 7 is 
treated as a 0 for the purposes of back¬ 
ground color selection, so the back¬ 
ground choice is limited to one of eight 
colors. However, unlike the old adapt¬ 
ers, the EGA palette can be set for any 
color combination for any index. This 
removes the restriction against mixing 
bright and dim background colors 
when blinking is enabled. 

The monochrome graphics func¬ 
tion supports 640 pixels by 350 lines on 
a high-resolution monochrome display. 
Bit planes 0 and 2 are used, both resid¬ 
ing at segment AOOOH. Two bits, one for 
each plane, dehne each pixel as follows: 


TABLE 4: BIOS Save Area Table Layout 


OFFSET MEANING 


DwOfd 1 Video Parameter Table Pointer 

This pointer is initialized to BIOS EGA parameter table, and it 
must exist. 

Dword 2 Dynamic Save Area Pointer 

Initially 0000:0000, when nonzero this pointer is used to 
address a I^AM area in which certain dynamic values are 
stored. For the Enhanced Graphics Adapter, the first 17 loca¬ 
tions in the save area will contain the values of the 16 palette 
registers and the overscan color register. This save area must 
be at least 256 bytes long. 

DwOfd 3 Alpha Mode Auxiliary Character Generator Pointer 

Initially 0000:0000, when nonzero this points to a table with 
the following structure: 


Byte 

Byte 

Bytes per character 

Char generator block to load (normally 

Word 

zero) 

Number of character patterns to store (nor¬ 
mally 256) 

Word 

Dword 

Character offset (normally 0) 

Pointer to a font table 

Byte 

Displayable rows (FFH means display max¬ 

Byte 

imum possible) 

Consecutive bytes of mode values for 
which this font description is to be used, 
terminated with FFH. 


Dword 4 Graphics Mode Auxiliary Pointer 


Initially 0000:0000, when nonzero this points to a table with 
die following structure: 


Byte 

Word 

Displayable rows 

Bytes per character 

Dword 

Pointer to a font table 

Byte 

Consecutive bytes of mode values for 
which this font description is to be used, 
terminated with FFH. 


Plane 



_0 


0 

0 

Black 

0 

1 

Video 

1 

0 

Blinking video 

1 

1 

Intensified video 


Within each plane, the first byte de¬ 
fines the first eight pixels, the next byte 
the next eight, and so on sequentially 
for 28KB (640 pixels divided by 8 pixels 
per byte times 350 lines = 28,000 
bytes). The high-order bit in each byte 
defines the first (leftmost) pixel, the 
low-order bit defines the last (right¬ 
most). This is similar to the memory or¬ 
ganization for the standard 640-by-200, 
one-color CGA mode, but there is no 
8KB offset between even and odd scan 
lines. In monochrome graphics (as in 
all the new graphics modes) the mem¬ 
ory organization is simply sequential. 

The EGA has a feature that allows 
attribute bit 3 (normally the foreground 
intensity) to select an alternate charac¬ 
ter font table in the RAM character gen¬ 
erator. This function is supported by 
BIOS, so it is not necessary to manipu¬ 
late the hardware registers to achieve 


Dword 5 

Reserved, initially 0000:0000 

Dword 6 

Reserved, initially 0000:0000 

Dword? 

Reserved, initially 0000:0000 

Dword 8 

Reserved, initially 0000:0000 


The EGA BIOS’s save area pointer points to various user-selected save areas in 
which BIOS stores the current values of additional parameters such as the palette 
registers. This allows programs to work with the current values used by BIOS. 


TABLE Color Palette 


Palette register bit 

7 6 5 

4 

3 

2 

1 

0 

Monochrome display 

— — — 

I 

V 

— 

— 

— 

Standard color display 

— — — 

I 

— 

R 

G 

B 

Enhanced color display 

— — R' 

G' 

B' 

R 

G 

B 

Pin number in direct 

2* 

6 

7 

3 

4 

5 


drive monitor connector 


* Pm 2 of direct drive monitor connector must he ground for standard color and IBM monochrome 
displays. Jumper PI on the EGA selects R' (1-2) or GND (2-3). 


The bits in the palette register are arranged as shown above for the three IBM 
monitors that can be used with the EGA. The last line of the table shows the 
corresponding pin positions on the direct drive monitor connector. 
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50 to 500MB... 5X Speed 
Removable Hard Disk... 
Minicomputer Performance 
for Your IBM PC 


Our newest Maverick rigid disk subsystems for your 
IBM PC, -XT, -AT or compatible can give you 50 to 
over 500MB capacities and speeds three to five times 
faster than the current Winchesters. Everything you 
need for network file servers or large data base man¬ 
agement applications. 

The latest additions to our Maverick line are fully com¬ 
patible with your existing hardware and software and 
support a large selection of drives with both fixed and 
removable media. Designed for both VARs and end- 
users, they are furnished complete with our Maverick 
SMD disk controller and software for PC DOS'", QNX'" 
and other popular operating systems — everything you 
need to plug-in and run. 


And you’ll run trouble-free with our Maverick sub¬ 
systems. With Interphase’s one-year warranty and the 
types of disk drives normally found on minicomputers 
and mainframes, high reliability is assured. Menu- 
driven installation, booting from hard disk, and 
compatibility with most LANs are other key fea¬ 
tures. We also offer a Maverick configuration that 
makes it easy for you to perform your own system 
integration. 

So don’t just sit there wishing your PC could do more! 
Maverick subsystems are available now! Call your 
nearest Interphase dealer. Or contact us at 2925 
Merrell Road, Dallas, Texas 75229, telephone 
214/350-9000, Telex 73-2561 (TELESERV) DAL. 


Dealer Inquiries Invited. 


In The Southeast Call: 
Southeastern Data Products 
Perrowville Road Route 2 
Forrest, Va 24551 
(804) 525-2494 


A INTERPHRSE 

corporation 

Trademark of IBM • Trademark of Quantum Software Systems Ltd. 


In The Northeast Call: 

Chase Technologies, Inc. 
375 Sylvan Avenue 
Englewood Cliffs, NJ 07632 
(201)894-5544 



And if you need BIG drives, we have those too. 
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The EGA has five custom large-scale integrated (LSI) circuits, reducing the chip 
count to 52 plus one crystal. The CGA, on the other hand, has 69 chips and no 
crystal, and the monochrome adapter has 66 chips and one crystal. 



All planes are at the same processor address. Each plane is organized in the same 
manner; one bit per pixel, eight pixels per byte. Four bits (one from each plane) 
are combined in parallel to produce the color index into the palette registers. The 
output from the palette goes directly to the display monitor. 


the effect. Listing 4 illustrates how to set 
up this particular mode. 

COMPATIBILITY ISSUES 

The EGA is highly compatible with the 
earlier display adapters and associated 
software, as long as certain rules are 
obeyed. But what are the rules? 

The most important one is “Render 
unto BIOS that which is BIOS’s.” Any¬ 
thing that BIOS can do, let it do. Even 
simple tasks, such as setting palette reg¬ 
isters, ought to be done through BIOS 
if future compatability is important. A 
fundamental purpose of BIOS is to give 
hardware designers the freedom to im¬ 
plement old functions in new ways. The 
color palette is an excellent example. 
Though the color register at port 3D9 
no longer exists, BIOS calls to select a 
palette or border color in the compat¬ 
ible modes are emulated by the EGA 
BIOS and turned into the proper pal¬ 
ette register settings. 

IBM has a stated policy that mem¬ 
ory mappings (from the processor’s 
viewpoint) will remain the same for any 
given BIOS mode number. This does 
not mean that all modes will live for¬ 
ever in all future hardware, but it does 
guarantee consistency among like-num¬ 
bered modes in different environments. 
The alpha mode mapping of characters 
in the even bytes and attributes in the 
odd bytes will surely be with us for 
many years to come. 

The flip side of this mapping policy 
is that identical display appearances 
may be produced by different modes 
and mapping. For example, the PCjr 
supports medium-resolution, 16-color 
graphics as mode 9 with two pixels per 
byte. The EGA achieves the same pixel 
and color resolution with mode D, but 
with eight pbtels per byte in each of 
four parallel bit planes. Each mode uses 
the same amount of physical memory 
(32KB), but the EGA is more econom¬ 
ical of address space, using only 8KB. 

Besides the memory mapping for 
previously existing modes, the EGA 
makes some other concessions to com¬ 
patibility. The light-pen hardware inter¬ 
face is identical, so programs that do 
not use BIOS to read the light pen 
should still work on the EGA. Also, the 
four low-order bits of the status register 
at 3xA have the same functions as in 
previous adapters, so programs that 
sense vertical or horizontal retrace can 
still work. It is no longer necessary to 
wait until retrace time to update the 
display memory without causing snow. 

Existing software products were 
run on the EGA to test for compatibility 
at the highest possible level. The results 


were mixed. 

BASIC 3.0 works correctly in all the 
compatible modes, but develops some 
odd characteristics in the new modes. 

In high-resolution color on the en¬ 
hanced display, the cursor becomes a 
blinking u with an umlaut. This has 
been known to happen before when 
BASIC gets confused after switching dis¬ 
play adapters from color to mono¬ 
chrome. In 43-line mode the cursor 
goes away completely, probably be¬ 


cause BASIC initializes it to its own de¬ 
fault values. BASIC thinks there are 25 
lines, and it scrolls only the first part of 
the screen. The CLS statement gives 
four divide overflow messages, but 
Ctrl-Home clears the screen just fine. 

The BASIC graphics statements (LINE, 
CIRCLE, etc.) work only in the standard 
compatible modes. 

IBM has not announced, but we 
can still hope for, a version of BASIC 
that can make full use of new graphics I 


APRIL 1985 


69 
















































































































































































Another in a series of 
productivity notes on MS-DOS™ 
software from UniPress. 


Subject: Multi-window fuii 
screen editor. 

Multiple windows allow several files 
(or portions of the same file) to be 
edited simultaneously. Program¬ 
mable through macros and the built- 
in compiled MUSP^ extension 
language. 


Subject: Compiler lor MS-DOS. 

Lattice C Compiler is regarded as 
the finest compiler for MS-DOS and 
is running on thousands of 8086 
systems. 


Subject: Powerful Keyed File 
Access for MS-DOS. 

PHACT ISAM is a keyed B + tree 
file manager providing easy access 
to and manipulation of records in 
a database. 


Trademarks ol utbce. LallKe. lx UniPtess {MACS arrd ULlSP. UnPress 
Sottware. tx. MS DOS. Mretoson. UNIX. ATIT BeH Latxyatones. Carousel Tools. 
Carousel Microlools. lx . PHACT. PHACT Assoaales. 8086. Intel. TIPC. Terras 
Insinmmis. IBM PC/AT. Inlemalionai Sosness MarJtmes. DEC Ramoow/VMS. 
Digital Ctmxxni Corp 


Features: 


Price: 


■ Famed Gosling Version. 

■ Extensible through the built-in 
MLISP programming language and 
macros. 

■ Dozens of source code MLISP 
functions: including C, Pascal and 
MLISP syntax checking. 

■ EMACS runs on TI-PC^ IBM-PC AIT 
DEC Rainbow''* or any other MS-DOS 
machine. Requires at least 384k. 

■ Run Lattice® C or PsMake"* in 
the background and EMACS wiii 
point to any errors for ease of de¬ 
bugging. PsMake is a LINIX''*-style 
"make" utility to automate the proc¬ 
ess of building compiex programs. 

■ Optional Carousel Tools: UNIX- 
like facilities including cat, cp, cd, 
logout, Is, mv, pwd, rm, set, sh 
and more. 


EMACS $475 

One month trial 75 

Available for UNIX and VMS. 

PsMake 179 

Carousel Tools 149 

Full System 1,299 

Includes EMACS (object), 

PsMake, Lattice C. PHACT''* ISAM and 
Carousel Tools. 


Features: 

■ Runs on the IBM-PC"* under 
MS-DOS 1.0, 2.0 or 3.0 

■ Produces highly optimized code. 

■ Smail, medium, compact and 
large address models available. 

■ Standard C library. 

■ PUNK- optional full function 
iinkage editor inciuding overlay 
and support. 


Price: 

Lattice C Compiler 
PUNK 


$425 

425 


Features: 

■ Supports fixed and variable length 
records (1-9999 bytes). 

M Up to 9 alternate indices are sup¬ 
ported. 

■ Record locking allows each record 
in the database to allow multiple 
simultaneous updates. 

■ Records can be accessed on full 
or partial key. 

■ Includes full Lattice linkable library 
and high-level functions. 


Price: 

PHACT ISAM $250 

Source Code available, call for terms. 

For more information on these and 
other UNIX software products, call or 
write: UniPress Software, Inc., 2025 
Lincoln Hwy, Edison, NJ 08817. 
Telephone: (201) 985-8000. Order 
Desk: (800) 222-0550 (Outside NJ). 
Telex: 709418. Japanese Distributor: 
Softec 0480 (85) 6565. European Dis¬ 
tributor: Modulator SA (031) 59 22 22. 

OEM terms available. 

Mastercard/Visa accepted. 
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COMPILER 

FOR THE 8086'FAMILY 


lATTKFC 

COMPIIBI 



ISAM FILE SYSTEM 


PHACT 


wcssSoftujQrc 

)bur Leading Source for UNIX Software 


modes. Perhaps this will come with 
next DOS release. A version of the BA¬ 
SIC Compiler that supports the same 
functions, plus the enhancements added 
in revisions 2.0 and 3.0, is overdue. 

Microsoft Flight Simulator made 
the screen go bonkers, probably be¬ 
cause it was trying to set up the hard¬ 
ware directly to allow centering of the 
picture. PC Paint from Mouse Systems 
worked well, but it apparently does di¬ 
rect output to port 3D9H to change the 
color palette. Since the EGA has no port 
3D9H, the colors never change. 

Since software does not come with 
a “We Followed the Rules” certification, 
and the rules may change, the user 
should try his most favored combina¬ 
tions before committing to purchase. 

IBM already has announced some 
graphics software packages that support 
the EGA and other IBM display adapters 
as well as graphics printers and plotters 
(see table 7 for prices). The Graphics 
Development Toolkit provides a device¬ 
independent facility for graphics appli¬ 
cations development. It includes a 
Virtual Device Interface (VDI), which 
provides the device independence, and 
device drivers for many different graph¬ 
ic input and output devices. 

The VDI support for the EGA does 
not take full advantage of the colors 
available, nor is it especially fast (the 
demo program does not seem especial¬ 
ly quick at fills, for example). The point 
of the VDI, however, is not speed but 
device independence. Programs using 
VDI do not even have to be recompiled 
for new graphics devices or modes: the 
drivers are implemented as DOS 2.1 
loadable device drivers. Unlike the 
BIOS interface, the VDI interface is well 
specified, frozen, and oriented toward 
graphics applications. Applications de¬ 
velopers should find this a very attrac¬ 
tive way to insure compatibility with a 
variety of devices, present and future. 

A Graphical File System, Graphical 
Kernel System, Plotting System, and 
Graphics Terminal Emulator are also 
available from IBM. 

The Enhanced Graphics Adapter is 
a powerful device, made with state-of- 
the-art technology. It offers good per¬ 
formance, flexibility, and value. It is 
more capable than competing graphics 
cards, but a little more expensive (in 
comparable configurations), and a little 
less compatible with the original CGA 

Third-party hardware manufactur¬ 
ers are not likely to run out and start 
producing EGA clones. First of all, IBM 
has a big investment in the custom LSI 
chips that smaller independent compa¬ 
nies would have a tough time matching. 


TABLE 6: Color Mixing I 

COLOR 

STANDARD 
I - R 

G 

B 

ENHANCED 
R' G' B' 

R 

G 

B 

Black 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Blue 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

Green 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

0 

Cyan 

0 

0 

0 

1 

1 

0 

0 

0 

0 

1 

1 

Red 

0 

0 

1 

0 

0 

0 

0 

0 

1 

0 

0 

Magenta 

0 

0 

1 

0 

1 

0 

0 

0 

1 

0 

1 

Brown* 

0 

0, 

1 

1 

0 

0 

1 

0 

1 

0 

0 

White 

0 

0 

1 

1 

1 

0 

0 

0 

1 

1 

1 

Dark gray 

1 

0 

0 

0 

0 

1 

1 

1 

0 

0 

0 

Light blue 

1 

0 

0 

0 

1 

1 

1 

1 

0 

0 

1 

Light green 

1 

0 

0 

1 

0 

1 

1 

1 

0 

1 

0 

Light cyan 

1 

0 

0 

1 

1 

1 

1 

1 

0 

1 

1 

Light red 

1 

0 

1 

0 

0 

1 

1 

1 

1 

0 

0 

Light magenta 

1 

0 

1 

0 

1 

1 

1 

1 

1 

0 

1 

Yellow 

1 

0 

1 

1 

0 

1 

1 

1 

1 

1 

0 

Intensified white 

1 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

* Notice that in enhanced color mode, brown is composed of dark green and bright red. 




This table shows the palette register settings for the standard 16 IRGB colors in 
standard and enhanced color modes. When the PC is in the enhanced color mode, 
R’G’B’ signals produce dim colors, RGB signals produce brighter colors, and a 
combination of the two produces the brightest colors. 


TABLE 7j Pricing and Related Products 


HARDWARE 

Basic EGA with 64KB 

1524 

Graphics Memory Expansion Card (64KB) 

$199 

Graphics Memory Module Kit (128KB) 

$259 

Fully loaded EGA with 256KB memory 

$982 

Enhanced Color Display 

$849 

Complete EGA System with 256KB and ECD 

$1,831 

SOFTWARE 

Graphics Development Toolkit 

$350 

Graphical File System 

$175 

Graphical Kernel System (GKS) 

$295 

Plotting System 

$225 

Graphics Terminal Emulator 

$295 


It costs more, but the EGA also offers more. Memory can be added in 64KB chips 
up to 256KB. IBM also has new graphics software for the EGA. 


Second, the EGA is quite a bit more 
complex, and cloning will be a lot hard¬ 
er and take proportionately longer, by 
which time the clone may be obsolete. 

The more likely course of events is 
for a continuing divergence of hard¬ 
ware implementations, supported by 
software interface standards such as the 
GKS, VDI, and even BIOS. 

At $1,831 (see table 7), the com¬ 
plete package is expensive, mostly due 
to the cost of the Enhanced Color Dis¬ 


play. Perhaps third-party display manu¬ 
facturers will offer compatible displays 
for significantly lower cost, but even if 
they do not, the EGA has a lot to offer 
for users with standard color or mono¬ 
chrome displays. I""—I 


nomas Hoffmann is director of advanced 
s))stems development for General Instrument 
Corporation. He is a consulting editor whose 
last major article was a technical review of 
the PC/AT in the December 1984 issue. 


APRIL 1985 


71 



















ENHANCED 


SIDEBAR 1 


EGA BIOS FUNCTIONS 

EGA BIOS functions are accessed through interrupt lOH, 
with desired function code in AH, and other registers as 
detailed below. 

AH = 0 

Set mode 

AL = mode (see table 2) 

If bit 7 is set, video buffer will not be cleared 
(EGA only). 

AH = 1 

Set cursor mode 

CH = start line for cursor (0 to 31) 

CL = end line for cursor (0 to 31) 

AH = 2 

Set cursor position 

BH = page number 

DH,DL = row, column (0,0 is upper left) 

AH = 3 

Read cursor position 

BH = page number 

On exit: 

DH,DL = row, column of current cursor 

CH,CL = cursor mode currently set 

AH = 4 

Read light-pen position 

On exit: 

AH =0: switch not closed, not triggered 

AH = 1: valid light pen value in registers 

DH,DL = row, column of LP character position 
CH = raster line (0 to 199) in old graphics 

modes 

CX = raster line (0 to nnn) in new graphics 

modes 

BX = pixel column (0 to 319 or 639) 

AH = 5 

Select active display page 

AL = new page value (see table 2 for max 

pages for each mode) 

AH = 6 

vScroll active page up (blank lines enter at 
bottom) 

AH = 7 

Scroll active page down (blank lines enter at 
top) 

AL = number of lines (0 means entire 

window') 

CH,CL = row,col of upper left corner 

DH,DL = row, col of lower right corner 

BH = attribute to be used on blank lines 

CHARACTER HANDLING ROUTINES 

For read/write character routines in CGA-compatible graph¬ 
ics modes (4, 5, and 6), the first 128-character code patterns 
are contained in system ROM, and the second 128-character 
code patterns are pointed to by the interrupt vector for INT 
IF. The vector for INT 44 may be used to point to an alternate 
set of character patterns for character codes 0 to 127. 

For the new graphics modes, 256-character patterns are 
supported in the system ROM, or through a pointer at the 
vector for INT 44. 

AH = 8 

Read attribute/character at current cursor 
position 

BH = display page 

On exit: 

AL = character read 

AH = attribute byte (alpha modes only) 

AH = 9 

Write attribute/character at current position 

BH = display page 


CX = count of characters to write 
AL = character to wTite 
BL = attribute (alpha) or color (graphics) 
If bit 7 = 1, character is XORed onto screen 


AH = A Write character only at current cursor position 
BH = display page 

CX = count of characters to write 

AL = character to write 

In graphics modes, replication count in CX works correctly 
only if all characters written are contained on the same 
row. 


GRAPHICS INTERFACE 

AH = B Set color palette (for use in CGA-compatible 
modes) 

BH = palette color ID being set 
(0 to 127) 

0 = background color (0 to 15) 

1 = palette combination 

value 0 = green/red/brown, 
value 1 = q^an/magenta/w^hite 
BL = color value to be used 
In alpha modes, the value for color ID 0 sets the border 
color (0 to 31) where 16 to 31 select high-intensity' 
background color. 


AH = C Write dot 

BH = display page 
DX,CX == row, column 
AL = color value (if bit 7 set, value is 
XORed with current value of dot) 


AH = D Read dot 

BH = display page 
DX,CX = row, column 
On exit: 

AL = color value of dot read 

MISCELLANEOUS FUNCTIONS 

AH = E Write character to active page (TH' emulation) 
AL = character to write 
BL = foreground color in graphics mode 


AH = F Return current video state 
On exit: 

AL = mode (see table 2) 

AH = number of character columns on 
screen 

BH = current active display page 


AH= 10 Set palette registers 

AL == 0: set individual register 

BL = palette register number 

BH = value to set 

AL = 1: s^t overscait register 

BH = value to set 

AL =2: set all palette registers and over¬ 
scan 

ES.DX points to 17-byte array (PO to 
PI5, then overscan) 

AL =3: toggle intensify/blinking bit 
BL = 0: enable intensity 

BL =1: enable blink 


AH = 11 Character generator functions 

The following funaions will cause a mode set, completely 
resetting the video environment, but without clearing the 
video buffer. 

AL = 00: load user-specifid patterns 
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ES:BP 

= pointer to user table 

CX 

= count of patterns to 


store 

DX 

= character offset into map 


2 block 

BL 

= block to load (in map 2) 

BH 

= number of bytes per 


character pattern 


AL =01: load ROM monochrome patterns (8 
by 14) 

BL = block to load 

AL = 02: load ROM 8-by-8, double-dot 

patterns 

BL = block to load 

AL = 03: set block specifier 

BL = block specifier 

bits [3-2]: block for attr bit 3 = 1 
bits [2-0]: block for attr bit 3 = 0 
(Recommend calling INT 10 with 
AX=1000H and BX=0712H to set 
color plane enable register to ignore 
attribute bit 3 in addressing color pal¬ 
ette registers.) 

The following routines (AL=lx) are designed to be 
called only immediately after a mode set, and are simi¬ 
lar to AL=0x except that: 

Page 0 must be active 
B)i;es/character is recalculated 
Max character rows is recalculated 
CRT buffer length is recalculated 
CRTC registers are reprogrammed 


R09 

= b^es/char-1 max scan line 
(mode 7 only) 

ROA 

= bytes/char-2 cursor start 

ROB 

= 0 cursor end 

R12 

vertical display end 
= ((rows+1 )*(b)i;es/char))-1 

R14 

= bytes/char underline loc 

(*** BUG: should be 1 less ***) 

AL 

= 10: user alpha load 

ES:BP 

= pointer to user table 

CX 

= count of patterns to store 

DX 

= character offset into map 2 
block 

BL 

= block to load in map 2 

BH 

= number of bytes per character 

AL 

= 11: ROM monochrome set 

BL 

= block to load 

AL 

= 12: ROM 8-by-8 double-dot font 

BL 

= block to load 


The following functions are meant to be called only imme¬ 
diately after a mode set. 


AL 

= 20: user 8-by-8 graphics charac¬ 
ters (INT IF) 

ES:BP 

= pointer to user table 

AL 

= 21: user graphics characters 

ES:BP 

= pointer to user table 

CX 

= bytes per character 

BL 

= row specifier 

0: user set—DL = number of 
rows 

1: 14 rows 

2: 25 rows 

3: 43 rows 

AL 

= 22: ROM 8-by-l4 set 


BL = row specifier 

AL = 23: ROM 8-by-8 double dot 

BL = row specifier 

AL = 30: return information 

BH = pointer specifier 

0: INT IF pointer 
1: INT 44 pointer 
2: ROM 8-by-l4 character font 
pointer 

3: ROM 8-by-8 double-dot font 
pointer 

4: ROM 8-by-8 DD font (top 
halO 

pointer 

5: ROM alpha alternate (9-by- 
14) pointer 

On exit: 

ES.BP = specified pointer value 
CX = bytes/character 
DL = character rows on screen 


AH = 12 

Alternate function select 


BL 

= 10: return EGA information 


BH 

= 0: color mode in effect (3Dx) 



1: mono mode in effea (3Bx) 


BL 

= memory installed 

0: 64KB, 1: 128KB, 2: 192KB, 3: 256KB 


CH 

= feature bits 


CL 

= switch settings 


BL 

= 20: select alternate print screen rou¬ 



tine 

AH = 13 

Write string 


CR, LF, backspace, and bell (07) are treated as 
commands, not printable characters. 


ES:BP 

= pointer to string to be written 


CX 

= charaaer count 


DH,DL 

= row, column position to begin writ¬ 
ing 


BH 

= page number 


AL 

= 0: 



string = (char, char, char,...) 

BL = attribute 
cursor is not moved 


AL 

= 1: 



string = (char, char, char,...) 

BL = attribute 
cursor is moved 


AL 

= 2: 



string = (char, attr, char, attr,...) 
cursor is not moved 


AL 

= 3: 



string = (char, attr, char, attr,...) 
cursor is moved 


SIDEBAR 2 


EGA I/O REGISTER SUMMARY 

Register descriptions are presented in the format: 
Port.Index Register name 
[bit (s)] Function 

Port.Index notation indicates that the address register for the 
device must first be written with the index value, then data 
can be read or written at the data register j[/0^ddresa^__ 

EXTERNAL REGISTERS 

3C2 Miscellaneous output (write only) 
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101 

U1 

[2-3] 

[4] 

[5] 

16) 

(7) 

Select base I/O address (0==3Bx, 1=3DX) 

Enable RAM (1) / Disable RAM (0) 

Dot clock select 

00 = 14 mHz osc from I/O channel 

01 = 16 mHz on-board osc 

10 = external osc from feature 

11 = not used 

Select output source (0=internal, 1 = feature 
output) 

Page bit for odd/even mode (0=low, l=high) 
Horizontal retrace polarity (0=pos, l=neg) 
Vertical retrace polarity (6=pos, l = neg) 

3C2 

Status 0 (read only) 

[4] 

Switch sense (switch addressed by dot clock 
select) 

15-6] 

Feature code input 

[7] 

CRT interrupt (if enabled: 0=vert retrace, 

1 = display) 

3xA 

Feature control (write only) 

[0-1] 

FCO, FCl 

12-3] 

Reserx^ed 

3xA 

Status 1 (read only) 

Any input 3C0 to attribute address 

[0] 

Display enabled (1) / yert or horiz retrace (0 ) 

[1] 

Light-pen latch (0=armed, 1= triggered) 

[2] 

Light-pen switch (0=close, l=open) 

[3] 

Vertical retrace (1) / display actiye (0) 

[5-6] 

Diagnostic video output monitor 

3xB 

Clear light-pen latch (write only) 

3xC 

Set light-pen latch (write only) 

ATTRffiUTE CONTROLLER (write only) 

The attribute address register at 3C0 points to the attribute 

data register where data are to be written. An internal flip- 

flop switches between address and data registers. The flip- 

flop may be cleared to address mode by reading input status 

1 at I/O address 3xA. 

3C0 

Attribute address / palette address source 

[0-4] 

Attribute address 

[5] 

Palette address source (0=processor, 
l=display memory) (Must be 0 to load palette 
registers, 1 to enable display) 

3CO.OO-OF 

Palette registers 0 to F (write only) 

[0] 

Blue 

[1] 

Green 

[2] 

Red 

13] 

Blue’ / mono video 

[4] 

Green’ / intensity 

15] 

Red’ 

3C0.10 

Mode control 

[0] 

Graphics (1) / alphanumeric (0) 

[1] 

Monochrome attributes (1) / color attributes 
(0) 

12] 

Enable line graphics codes (1) / ninth 
dot background (0) 

13] 

Enable blink (1) / attr-7 = background 
intensity (0) 

3C0.11 

Overscan color 

[0-5] 

Same as palette registers 

3C0.12 

Color plane enable 

[0-3] 

Enable C0-C3 to attribute controller (1) 

[4-5] 

Video status mux (to statusl [4-5]) 

00 = RB 

01 = B’ G 


10 = R’ G’ 

11 = not used 

3C0.13 

[0-3] 

Horizontal pixel panning 

Number of pixels to shift video data left 

SEQUENCER (write only) 

3C4 

Sequencer address 

3C5.00 

[0] 

[1] 

Reset (active low) 

Async reset (0) 

Sync reset (0) 

3C5.01 

[0] 

[1] 

[2] 

[3] 

Clocking mode 

Dots per character (0=9, 1=8) 

CRT bandwidth (0=high, l=low) 

Shift load (0=every character, 1= every second 
character) 

Dot clock (0=normal, l=halved) 

3C5.02 

[0-3] 

Map mask 

Enable CPU writes (1) 

3C5.03 

[0-1] 

[2-3] 

Character map select 

Map B select (attr bit 3 = 0) 

Map A select (attr bit 3 = 1) 

A and B must be different and extended mem- 
oiy installed to enable map select 
function for attr bit 3. 

3C5.04 

[0] 

[1] 

Memory mode 

Alpha (l=enable char gen) / nonalpha (0) 
Extended memory installed (1) / 64KB only 
(0) 

Sequential addressing (1) / odd/even mode 
(0) 

[2] 

GRAPHICS CONTROLLER (write only) 

3CC 

Graphics 1 position (must be 00 for EGA) 

3CA 

Graphics 2 position (must be 01 for EGA) 

3CE 

Graphics 1 & 2 address 

3CF.00 

[0-3] 

Set/reset 

Values written to planes for which S/R is en¬ 
abled when write mode is 0 

3CF.01 

Enable set/reset 

3CF.02 

[0-3] 

Color compare 

Color value for which read mode 1 returns a 1 
in matching bit positions 

3CF.03 

Data rotate and function select for write mode 

0 

Rotate left count for wTite mode 0 

Function select for write modes 0 and 2 

00 = unmodified 

01 = AND 

10 = OR 

11 = XOR 

[0-2] 

[3-4] 

3CF.04 

[0-2] 

Read map select 

Map number (encoded) for processor read 
mode 0 

3CF.05 

[0-1] 

Mode register 

Write mode 

00 = rotate processor data, apply function, 
write planes enabled (S/R planes get 8 
bits from S/R register bit for that plane) 
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12] 

13 ] 

[4] 

[5] 

01 - write processor latch for each plane 
(loaded by previous read) 

10 = each plane gets 8 bits of value of corre¬ 

sponding data bit 0-3 (fast color fill) 

11 = not valid 

Test condition (0=normal, 1=GRPHC outputs 
high impedance) 

Read mode (0=selected plane, l=color com¬ 
pare results) 

Odd/even (1) (normally matches 

3C5.0412]) 

Shift even bits from even maps, odd from odd 
(1) 

This option implements CGA-compatible, four- 
color modes with two adjacent bits per pixel. 

3CF.06 

fO] 

11] 

[2-3] 

Miscellaneous 

Graphics (l=disable char gen latches) / 
alpha (0) 

Chain odd maps after even maps (1) 

Memor\' mapping in processor address space 

00 = AOOO for 128KB 

01 = AOOO for 64KB—high-resolution 
graphics 

10 = BOOO for 32KB—monochrome 

alpha 

11 = B800 for 32KB—CGA-compatible 

3CF,07 

[0-3] 

Color don’t care 

Do not consider planes for which bits are set 
when doing color compare reads (read mode 

1). 

9n 

o 

00 

Bit mask 

Bits set to 0 are protected from modification in 
all planes (that is, they are written from mem- 
oiy latches.) To preserve data, location must be 
read before writing. 

CRT CONTROLLER (write only except where 
indicated) 

Registers marked with an asterisk are new or ciifferent from 
corresponding registers in Motorola 6845 CRT Controller 
used in the IBM Monochrome Monitor Adapter and the IBM 
Color/Graphics Monitor Adapter. 

3x4 

Address 

3x5.00 

Horizontal total (total characters - 2) 

3x5.01 

Horizontal display end (total displayed-1) 

*3x5.02 

Start horizontal blank (character count) 

*3x5.03 

]0-4] 

[5-6] 

End horizontal blank 

Start blank + blank width in chars -> 5 bits 
Display enable skew (0-3 character times) 

*3x5.04 

Start horizontal retrace (character 
position) 

*3x5.05 

*[0-4] 

15-6] 

17] 

End horizontal retrace 

Start retrace + retrace width in chars —> 5 
bits 

Horizontal retrace delay (0-3 character 
times) 

Start field on odd/even memory address— 
used for horizontal pixel panning 
(0=even, l=odd) 

‘3x5.06 

Vertical total (scan lines) 

*3x5.07 

Overflow (contains bit 8 for the following val¬ 
ues) 


*[0] 

*[1 

*[2 

*[ 3 ‘ 

*14 

*[5] 


Vertical total (index 06) 

Vertical display enable end (index 12) 

Vertical retrace start (index 10) 

Start vertical blank (index 15) 

Line compare (index 18) 

Cursor location (index OA) 

*3x5.08 

Preset row scan 

*|0-4] 

First scan line after vertical retrace (for vertical 
pixel panning) 

3x5.09 

Max scan line (0-31) 

3x5.0A 

Cursor start (scan line 0-31) 

3x5.0B 

Cursor end 

[0-4] 

Last scan line (0-31) 

[5-6] 

Cursor skew^ (0-3 characters) 

3x5.0C 

Start address high 

3x5.0D 

Start address low 

Together form a 16-bit word address (see 
3x5.05[7]) 

3x5.0E 

Cursor location high (read/write) 

3x5.0F 

Cursor location low (read/write) 

3x5.10 

Light pen high (read only) 

3x5.11 

Light pen low (read only) 

*3x5.10 

Vertical retrace start 

*3x5.11 

Vertical retrace end 

*[0-3] 

Start retrace + width of retrace in scan lines 
-> 4 bits 

14 ] 

Clear vertical interrupt (0=clear) 

15 ] 

Enable vertical interrupt (0=enable on IRQ2) 

*3x5.12 

Vertical display end (last scan line) 

*3x5.13 

Offset (additional offset in words to next logi¬ 
cal line) 

*3x5.14 

Underline location (scan line 0-31) 

*3x5.15 

Start venical blanking (scan line) 

*3x5.16 

End vertical blanking 

*[0-4] 

Start blank -f blank width in scan lines ~> 5 
bits 

*3x5.17 

Mode control 

10] 

Compatibility mode (0=row scan AO used for 
MAI 3 for 8KB offset between even and odd scan 
lines in CGA graphics modes) 

11] 

Select row scan counter (0=row scan A1 used 
for MAH) 

12] 

Horizontal retrace select (0=normal, 

1= divide by 2 to double vertical resolution) 

13 ] 

Count by 2 (0=normal, l=ciock memon^ ad¬ 
dress with character clock / 2 for word refresh 
address) 

14 ] 

Output control (0=enable, l=force high im¬ 
pedance) 

Address wrap for CGA compatibility in word 
address mode (0=MA13 to MAO output, 
1=MA15 to MAO out). Use MAH in odd/even 
mode with 64KB, MAJ5 with >64KB. 

15 ] 

16 ] 

Word address (0) / byte address (1) mode. In 
WAM, internal MAO-14 are output on MAl-15, 
and MA13 or MA15 (see 3x5.17[5]) on MAO. 

*[ 7 ] 

Hardware reset (0=reset, 1=normal opera¬ 
tion) 

*3x5.18 

Line compare (scan line) 

When scan line counter reaches this value, 
internal MA is cleared to zero. Used for split 
screen. 
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CONVERT YOUR PRINTER 
INTO A DIGITAL PLOTTER 













PLOTCALL is a graphics system that pro¬ 
cesses standard plotter instructions into a 
form that can be printed on over 20 dot 
matrix printers. This is not another print 
screen program; presentation quality graphics 
are created directly on the printer to achieve 
the maximum resolution possible. (120 x 
216 dots per inch for Epson printers) 

PLOTCALL includes 17 symbol sets for 
sign making and plot labeling. Symbol sets 
may be altered, or create your owa* Character 
strings may be created from any symbol set, 
rotated to any angle, and scaled to any 
size. 

Plots can be created from any language or 
from digitized data. An interactive plot 
debugging program allows you to preview a 
plot on the screen before sending it to the 
printer. 


ditional hardware is required, not even the 
color graphics card! 

Also included are the following easy to use, 
interactive programs that utilize the 
PLOTCALL system: 

SURF creates high resolution three dimen¬ 
sional surface plots with hidden line removal. 

TOPO creates contour maps using the 
same data as SURF. TOPO uses the 
character routines in the PLOTCALL system 
to provide inline contour labels. 

GRAFIT creates charts and graphs of all 
types - XY graphs, bar charts, pie charts, 
and line graphs. 

IBM PC or compatible with a minimum of 
128K of memory and a dot matrix printer 
with graphics option are required. 



Digitizing 



Business Graphics 



Program Output 



GRAVITY DATA 


Contouring 


All plots in this ad were created with 
PLOTCALL on an Epson printer. No ad- 


ENTIRE PACKAGE ONLY. $299 

DEMO DISK (include printer model).$10 


To order or obtain further information, contact: 


VISA AND MASTER 
CARD ACCEPTED 

CIRCLE NO. 161 ON READER SERVICE CARD 


GOLDEN SOFTWARE, F.O. Box 281, Golden, CO 80402 - (303) 279*1021 
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LISTING 1: SMALL.ASM 

Page 60,132 

Title SMALL -- Load EGA 8x8 Font for 25 or 43 Line Screens 
Subtti Thomas V. Hoffmann, January 1985 

;--This program selects 80x25 alpha color mode (mode 3), loads the 
; EGA character generator with the 8x8 font, and causes BIOS to 
; recalculate the video parameters for maximum screen dimensions. 

; With 350-line displays, this gives 43 lines per screen. 

; With 200-line displays, this gives 25 lines per screen. 


stack 

segment 

para stack 

stack' 


dw 

64 dup (0) 


Stack 

Ends 



Bdata 

segment at 40H 

BIOS data segment 


org 

63H 


CRTC 

dw 

7 

; Base I/O address of CRTC 


org 

87H 


info 

db 

7 

; Bit 0=1 inhibits cursor emulation 

Bdata 

Ends 



Code 

segment 

para public 

' code' 

Small 

proc 

far 



Push 

es 

; Push ES:0 for return to DOS 


Sub 

ax,ax 



Push 

ax 



MOV 

ax,Bdata 

; Set DS to BIOS data segment 


MOV 

ds ,ax 



assume 

ds: Bdata 



Mov 

ax,0003H 

; Set 80-column alpha mode 


Int 

lOH 



MOV 

ax,1112H 

; Load 8x8 font 


Mov 

bl ,0 

; into block 0 


Int 

lOH 

; and recalc screen 


; This code sets the EGA CRTC cursor register directly, after 
; inhibiting the BIOS cursor emulation function. On 350-line 
; displays, this prevents BIOS from setting the cursor to lines 
; 11 and 12, which are not displayed for 8-line characters. 


Or 

info,l 

Inhibit cursor emulation 

Mov 

ax,0100H 

Set cursor 

Mov 

bh,0 

for page 0 

Mov 

cx,0600H 

to last two lines 

Int 

lOH 

(start on 6, off on 0) 


page 

; This code sets the underline location register in the CRTC to 
; the last line of the character box (line 7). BIOS incorrectly 
; sets it to line 8, which is not displayed. 


1 1 

dx,CRTC 

al,14H 

; Get CRTC base address 
; Select underline loc register 

Out 

dx.al 


Inc 

dx 

; Point DX to CRTC data register 

Mov 

al,7 

; Set underline loc to line 7 

Out 

dx,al 



This code enables the EGA BIOS print screen routine, which 
can handle non-standard display dimensions. In this case 
it handles 43 lines of characters on 350-line displays. 



Mov 

Mov 

Int 

ax,1200H 
bl ,20H 
lOH 

; Select EGA screen print 
; routine 


Ret 


; Return to DOS 

Small 

Endp 



Code 

Ends 




End 




LISTING 2: GRAPH16.BAS 

1 GRAPH16.BAS 16-Color Graphics Example 

3 ' This program is very slow, even when compiled. 

4 ' It is intended as an example only. 

5 ' The EGA must be the currently active display adapter. 

25 ’ Runs in Mode E (640 by 200, 16 colors) 


30 ' Memory Map: 4 Planes at SHAOOO 
40 ' 8 Pixels per byte, non-interleaved 

60 DEFINT A-Z 
70 CLS 

75 The following line is for the compiled version only. 
80 CALL SETMODE Set Mode after BASIC initialization 

100 OEF SEG=&HA000 Video buffer 
no INPUT "How many boxes? ", NBOXES 
200 FOR B0X=1 TO NBOXES 


210 

220 

X1=RND*639: 

X2=RND*639: 

Y1=RND*199 

Y2=RND*199 

230 

C=RND*15 


240 

GOSUB 900 


250 NEXT BOX 


260 BEEP 


270 WHILE INKEY$="": WEND 
280 SYSTEM 

900 •. 

901 ’ Fill Box from (xl,yl)-(x2,y2) in color C 
910 FOR X»X1 TO X2 

920 FOR Y=«Y1 TO Y2 
930 GOSUB 1000 
940 NEXT Y 
950 NEXT X 
960 RETURN 

1001 '-- Put Pixel (color=C) at Location (X,Y) 

1010 ROWBYTE = INT (X/8) 

1020 BITMASK = 2 ‘ (7 - (X MOD 8) ) 

1030 BYTEOFFSET = (Y * 80) + ROWBYTE 

1040 ' Mask all but desired pixel position 

1050 OUT iH3CE,8 Graphics Bit Mask Register 

1060 OUT &H3CF,BITMASK Mask all but desired pixel 

1070 ' Read previous contents to latches (all maps) 

1080 OUT 4H3C4,2 '-- Sequencer Map Mask 

1090 OUT &H3C5,&HFF *-- Enable all 4 maps 

1100 JUNK = PEEK (BYTEOFFSET) 

1110 ' Blank the pixel 
1120 POKE BYTEOFFSET,0 

1130 ' Now set desired color in sequencer map mask 

1140 OUT &H3C4,2 '-- Sequencer Map Mask 

1150 OUT &H3C5,C '-- Desired Color 

1160 ’ Write I's to selected planes 

1170 POKE BYTEOFFSET,&HFF 

1180 RETURN 

LISTING 3: SETMODE.ASM 

Page 60,132 


Title 

SETMODE -- Set Mode E for GRAPH16 BASIC example. 

Subtti 

Thomas V. Hoffmann, January 

1985 

Code segment para public 'code' 


public SetMode 


SetMode 

proc far 


Mov 

ax,000EH ; Set 320 by 200, 

16 color mode 

Int 

lOH 


Ret 

; Return to BASIC 



SetMode Endp 
Code Ends 
End 

LISTING 4: DUALFONT.BAS 

100 '-- Dual Font Example 
110 COLOR 7,0: CLS 

120 PRINT "EGA Dual Character Fonts" 

130 PRINT 

140 COLOR 4,0: PRINT "Font 0 is 7x9 in 8x14 box." 

150 COLOR 8+4,0: PRINT "Font 1 is 5x7 in 8x8 box." 

160 PRINT 

170 COLOR 6,0: PRINT "Fonts can be 

180 COLOR 8+6,0: PRINT "mixed " ; 

190 COLOR 6,0: PRINT "on a line." 

200 PRINT 

210 COLOR 1,0: PRINT "Blue is underlined "; 

220 COLOR 8+1,0: PRINT "in either font" 

230 PRINT 

240 COLOR 1,6: PRINT " but only on a black background. " 
300 WHILE INKEY4-"": WEND 
310 WHILE INKEY$="": WEND 
320 SYSTEM 
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25 Megabyte Cartridge Streaming Tape 
System for the IBM-PC and IBM-XT 
$995 



Add-in Winchester Disk System for the 
IBM-PC. 10 to 40 Megabyte Capacity 
Starting from $795 



10 to 32 Megabyte Winchester System for 
the IBM-PC. The Q-500 Supports 
Additional Add-on Winchesters to 32 
Megabytes and Add-on 25 Megabyte 
Streaming Tape. Prices from $1,295 


QUSNriN . 

BETTER TOR LESS. 



8 Port Expansion Chassis and Winchester 
Disk System for the IBM-PC. Winchester 
Capacities from 10 to 150 Megabytes with 
Optional 25 Megabyte Cartridge 
Streaming Tape or 5 or 10 Megabyte 
Removable Winchesters. Prices starting 
from $1,695 


Multifunction Board with Serial and 
Parallel Port, Real Time Clock/Calendar, 
and up to 384K Parity Checked Memory 
(Equivalent to the AST Six Pak) 
Multicard + with 64K $195 


10 to 40 Megabyte External Winchester 
System for the IBM-PC. Prices starting 
from $1,095 













































10 to 32 Megabyte External Winchester 
System for the IBM-XT. Prices starting 
from $1,095 


and 8" Floppy Disk Controller for the 32 Megabyte Half Height Add-in 
IBM-PC and XT $125 Winchester for the IBM-AT $1,395 



. . DOING THINGS 


How do we do it? We cut out the 
middleman without cutting out the 
support. Quentins’s factory staff of 
design engineers, manufacturing 
engineers, and product support 
technicians are available daily from 8:00 
a.m. until 5:00 p.m. to answer your 

1 - 800 - 555-1212 

(ask for our new toll free number) 
or call 818-707-0711 


questions and to provide technical 
assistance for our full line of products. 

All Quentin products are warrantied 
for 90 days with optional one and two 
year extended warranty programs 
available. 

Visa and Mastercard accepted. 

QUcNriN 

5308 Canwood 
Agoura Hills, Calif. 91301 



10 MB to 32 MB Winchester System with 
Internal 25 MB Streamer Tape System. 
Available for Both the IBM-PC and the 
IBM-XT. Prices starting at $1,895 


Serial Port, Parallel Port, and Real Time 
Clock/Calendar on Short Slot Card for 
the IBM-PC, XT, and AT $95 


25 Megabyte Cartridge Streaming Tape 
Backup System for the IBM-AT $1,195 


CIRCLE NO. 189 ON READER SERVICE CARD 



















ThePCMS- 
enough mass storage for 
mainframes, but designed 
expressly for PC networks. 

Corporate data, applications 
software, and a complete back¬ 
up system.. .RACET brings it all 
together in the ultimate network 
server. The PCMS™ Personal 
Computer Mass Storage Sub¬ 
system. 

This fully integrated data storage 
system uses high capacity, com¬ 
mercial quality, high performance 
hard disk drives to provide the 
ultimate in mass storage for PC 
networks. The PCMS offers SMD 
performance in four powerful 
capacities—100,150, 240, and 411 
megabytes (formatted). And 
depending upon your application, 
its total storage capacity can be 
expanded to exceed six gigabytes. 
Until now, performance like 
that was only available for main¬ 
frames! 


Integrated software support 
for "plug in and run" 
simplicity. 

PCMS includes all the software 
support needed to be completely 
IBM PC/MSDOS™ compatible. 


RACET... providing the 
ultimate server solution. 

From single unit PCs to full 
FAULT TOLERANT SYSTEMS 
we can provide the PCMS spe¬ 
cifically for your application, 
including customized configura¬ 
tions. So you can depend on the 
field proven reliability of every 
system we build. Because they're 
designed to take over where tne 
small home and hobby units fall 


What's more, it's fully compatible 
with 3-COM Ethernet™ and 
other popular networks. Which 
means a large number of users 
can have access to centralized 
resources and data. PCMS 
software features: 

• Public, private, and shared 
access. 

• Volume password protection 
for maximum security. 

• User changeable drive 
partitioning, with up to 800 
volumes per drive. 

• Extensive backup/restore 
software. 

• Complete diagnostics, with 
remote capability. 

High capacity streaming 
tape backup. 

Originally designed for mini 
and mainframe applications, the 
PCMS backup provides 150 MB 
per removable cartridge... 
enough for even the largest storage 
configurations. 


Let us answer your PC 
storage questions. 

Get the whole story on the PCMS 
today, from the data storage spe¬ 
cialists. Call or write RACET 
Computes, Ltd., 1855 W. Katella, 
Orange, California 92667; 

(714) 997-4950 TLX 701160 
(RACET UD). 


THE UlTIMArE NETWORK SERVER 


for the IBM PC™ 


IBM and PC/DOS trademark of International Business Machines Corporation PCMS is a trademark of Racet Computes, Ltd. 
MS DOS is a trademark of Microsoft Corporation 3COM Ethernet is a trademark of 3 COM 


RACET 


CIRCLE NO. 204 ON READER SERVICE CARD 





























ILLUSTRATION • PAUL GIBSON 



Two hardware-assisted debuggers with 
different orientations offer power and 
speed previously unavailable. 


STEVEN ARMBRUST and TED EORGERON 


U sing most IBM PC debuggers can 
be a slow, hit-or-miss process 
requiring hours of painstaking 
search with little assurance of early suc¬ 
cess (or any success). Recently, how¬ 
ever, a new breed of debugger has 
come on the scene that can really cut 
the programmer loose from the debug¬ 
ger bind in dramatic ways. 


These new debuggers combine 
software with a board that fits into one 
of the PC’s expansion slots and a probe 
into which the PC’s 8088 microproces¬ 
sor is plugged. Thus, they are termed 
hardware-assisted debuggers. Although 
they are relatively expensive, costing 
roughly $1,000 to $3,000, they provide 
debugging power that formerly was 


available only with in-circuit emulators 
costing in the $8,000 to $20,000 range. 
(See “Entomological Explorations,” 
Steven Armbrust and Ted Forgeron, PC 
Tech Journal, ]zmx 2 ivy 1985, p. 88 for an 
overview of 19 different debuggers.) 

This article compares two hard¬ 
ware-assisted debuggers: pc probe, by 
ATRON, and PDT-PC (Program Develop- 
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ment Tool for the PC) by Answer Soft¬ 
ware Corporation, pc probe was high¬ 
lighted previously in the May 1984 issue 
(“It’s PC probe!” Tliomas V. Hoffmann, p. 
86). As the initial review revealed, it 
provides all the tools a systems pro¬ 
grammer needs to debug complicated 
operating system and device-driver 
code. PDT-PC, on the other hand, lacks 
some of the features of pc probe, but its 
lighming speed makes debugging large 
applications programs a breeze. 

First things first. Any PC product 
that costs over $1,000 must provide spe¬ 
cial features unavailable anywhere else. 
Hardware-assisted debuggers do just 
that. They have all the standard features 
of a simple debugger, like PC-DOS’s 
DEBUG, but they perform feats of debug¬ 
ging magic that answer many a pro¬ 
grammer’s dreams. For example, hard¬ 
ware-assisted debuggers support hard¬ 
ware breakpoints without affecting the 
speed of the program running. This can 
save hours in unraveling programs with 
many complicated execution paths, and 
it can help detect bugs that are timing- 
related and not evident in the usual 
slowed-down debugging environment. 

Hardware-assisted debuggers can 
also accumulate a list of previously exe¬ 


cuted instructions (a program trace) 
while the program is executing at full 
speed. A trace displays the instructions 
leading up to a brealq)oint or program 
crash, enabling the programmer to ana¬ 
lyze the problem. This is probably the 
most important advantage that hard¬ 
ware-assisted debuggers have over con¬ 
ventional software-only debuggers. 

l^Lirdware-assisted debug¬ 
gers can also accumulate a 
list of previously executed in¬ 
structions (a program trace) 
while the program is execut¬ 
ing at full speed. 

Another way in which hardware- 
assisted debuggers excel is in their abil¬ 
ity to recover from program crashes. 
Program crashes present difficulties for 
software-only debuggers, because the 
crash often renders the keyboard use¬ 
less, making it impossible to access the 


debugger. The only way to regain con¬ 
trol is to reboot, but that clears memory 
and destroys the evidence of the crash. 
Hardware-assisted debuggers solve this 
problem by including reset switches 
that allow the system to be reset in the 
event of a program crash. When a pro¬ 
gram crash happens, a simple press of 
the reset switch will regain control of 
the microprocessor, a command is en¬ 
tered to access the debugger, and the 
instruaions executed just prior to the 
crash can be examined. 

Performance analysis is another 
area helped by hardware-assisted de¬ 
buggers. Special software can check 
programs to see which modules exe¬ 
cute most often and which execute for 
the longest times. Armed with this in¬ 
formation, a program’s performance can 
be improved by redesigning and recod¬ 
ing the bottleneck areas, pc probe also 
provides its own protected memory. 
This feature prevents an out-of-control 
program from overwriting the debug¬ 
ger’s code and data areas. 

It is the hardware that makes all of 
these features possible. No software- 
only debugger can perform these kinds 
of ftinctions and still allow programs to 
execute at normal speeds. And some of 
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son's PROGRAMMING PRKMflVe 
THE IVAY YOU THINK. 

PURE AND SVMBOL. 



APL^PLUS®/PC 
IS THE ANSWER. 

The shortest distance between 
two points is a straight line. But 
unfortunately, that’s not the case 
in programming. 

Most languages require you to go 
through an enormous number of 
steps before an idea becomes reality. 

That’s why the APL^ PLUS/PC 
System is such a dramatic and 
exciting software tool for serious 
PC programmers and application 
developers. 

Instead of requiring you to 
learn—and write—long-winded 
and compUcated programs, APL is 
based on your instinctive ability to 
deal in symbols. And once you 
begin using APL’s quick notations, 
you’ll find it the ideal programming 


environment for all your applica¬ 
tion needs. 

The incredible shortcuts you’ll 
get with APL not only make you 
more productive, but make pro¬ 
gramming enjoyable. Intricate 
calculations and modeling on PC’s 
are a snap. You’ll spend less time on 
drudgery, and more time creating. 

Only with APL^ PLUS/PC, do 
you get: 

• full-screen editing 

• a built-in termini emulator 

• communications 
•graphics primitives 

• and report formatting. 

Writing time-consuming 

programs like sorting, ma¬ 
trix inversions, and string 
searching is eliminated. 

APL’s concise notation 


already provides these.. .and more. 

No wonder a PC Magazine re¬ 
viewer enthusiasticallyreactedtoom 
APL^PLUS/PC System with 
“awe and delight.” 

So will you. The complete pack¬ 
age price is $595 and major credit 
cards are accepted. 

Act now and we’ll send you a free 
Convincer Kit. Contact your local 
dealer, or call 800-592-0050 (in 
Maryland, call 301-984-5123) to 



order yom system, or for more in¬ 
formation alwut our other 
APL PLUS ★WARE™ products- 
from om UNIX™ version 
to om new streamlined 
Pocket APL™ 

You’ll see how symbol 
they are to use, the very first 
time you use them. 


Problem-solvingat the speed of thought. 


APL★ PLUS/PC System requires 192K. A soft character set can be used for computers with iBM compatibie graphics board. A character generator ROM or 
91 software is inciuded for the IBM PC or seiected compatibles. 

A contoi Company PLUS ★ WARE and POCKET APL are trademarks of STSC, Inc. APL ★ PLUS is a registered service mark and trademark of STSC, inc. UNIX is a trademark or 
AT&T Beii Laboratories. 
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these features, like hardware break¬ 
points, are simply not possible without 
some form of hardware assistance. 

Familiar companies like AT&T, 

IBM, Intel, Microsoft, and Lotus already 
use hardware-assisted debuggers in 
their programming departments, as do 
many smaller and less familiar software 
companies. These companies find that 
even though hardware-assisted debug¬ 
gers are more expensive than other less 
powerful debuggers, they save time and 
money, and they provide the features 
(hardware breakpoints, realtime back 
trace, program crash recovery, and per¬ 
formance monitoring) that professional 
programmers need. 

These extra—and sometimes essen¬ 
tial—features allow programmers to de¬ 
bug and tune their code faster. A de¬ 
bugger like this pays for itself in no 
time if it can help a $3,000-a-month 
programmer find an elusive bug in one 
hour instead of in one week. To carry 
the process a step further, if program¬ 
mers can debug programs faster, their 
companies can bring products to mar¬ 
ket sooner. The sooner products are on 
the market, the sooner they can start 
bringing in revenue, and so on. 

Both PC PROBE and pdt-pc are used 
at Multisoft Corporation, which consid¬ 
ers returning to debugging techniques 
such as inserting diagnostic WRITE 
statements or using tools like IBM 
DEBUG to be “primitive.” In particular, 
this company believes that, like any 
other craftspersons, programmers need 
high-quality, precision tools to get their 
jobs done quickly and correctly. Multi- 
soft programmers have found that hard- 
ware-assisted debuggers like pdt-pc and 
PC PROBE reduce debugging time to less 
than half of what it took the “old way.” 

Obviously, any programmer would 
love to have the power of a hardware- 
assisted debugger at his disposal, but 
their relatively high price tags put them 
out of reach for some. Still, the high 
cost alone should not eliminate them 
from consideration. Unless someone is 
strictly a recreational programmer, pay¬ 
ing a little more now for added debug¬ 
ging power could translate into a 
greater savings later. 

Judged on price alone, pdt-pc 
would certainly come out ahead. It sells 
for $1,775 and includes a debugger and 
performance-analysis diskette, a refer¬ 
ence manual, a printed circuit card that 
fits in one of the PC’s expansion slots, a 
probe plug, and an 8088 extraction tool. 
PC PROBE costs $2,495 for a similar pack¬ 
age, with the addition of an external re¬ 
set switch, but its performance-analysis 
software is not included in the base 


PHOTO 1: PDT-rC Trace Screen 
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The bar in the middle is the command line. Above the bar is 
executed code. Instructions below it are not yet executed. At 
the bottom are public symbols and source line numbers. 


price (it is an ad¬ 
ditional $395). 

The hardware 
and installation 
for both PDT-PC 
and PC PROBE were 
similar. A circuit 
board is popped 
into any available 
slot in the PC. The 
8088 is removed 
from its socket on 
the motherboard 
and inserted into 
a carriage that is 
connected to a 
ribbon cable. The 
carriage is then 
plugged into the 
vacated socket, 
and the cable is 
attached to the 
circuit board. This 
procedure is easier said than done; the 
pins on both carriages are extremely 
fragile and any attempts to gendy urge 
an errant member back into line can re¬ 
sult in a clean, but fatal, fracture. 

The difference in ease of use be¬ 
tween PDT-PC and PC probe is like the dif¬ 
ference between using the IBM Person¬ 
al Editor and PC-DOS’s Edlin: pdt-pc is 
screen-oriented like Personal Editor, 
and PC PROBE is line-oriented like Edlin. 
With PC PROBE, specific commands are 
entered to view the backtrace of al¬ 
ready-executed code or the disassembly 
of yet-to-be executed code. The follow¬ 
ing command displays a backtrace of 
the previous 20 instructions: 

TRACE 20 

The user repeats the command to see 
20 more lines of backtrace. 

PDT-PC, on the other hand, lets the 
user move through the code with ex¬ 
treme speed. Instead of specific com¬ 
mands, the cursor keys and the PgUp 
and PgDn keys are used for navigation. 
Tables 3 and 4 list the commands for 
PDT-PC and PC probe respectively. 

Listing 1 is a sample program that 
is used throughout the article to exam¬ 
ple the features of pdt-pc and pc probe. 
Photo 1 shows a trace screen from pdt- 
pc. The bar in the middle of the screen 
(the command line) separates the code 
that has already been executed (the top 
half) from the code that has yet to be 
executed. Unexecuted instructions are 
viewed by pressing the PgDn key: PDT- 
PC will quickly display more disassem¬ 
bled code. To move backwards through 
the disassembled code (or through the 
backtrace in the top half of the screen), 
press PgUp. 


Photo 2 shows the same informa¬ 
tion displayed by pc probe. To display 
this information, the user enters two 
commands: a TRACE command to dis¬ 
play a backtrace of the previous few 
lines of code, and an UNASSEMBLE 
command to display disassembled code. 
PC probe provides a more detailed dis¬ 
play of backtrace information than pdt-pc. 

If PLINK86 is used to link object 
modules (see “Program Orchestration,” 
Steven Armbrust and Ted Forgeron, PC 

difference between 
PDT-PC and PC PROBE is 
like the difference between 
IBM’s Personal Editor and 
PC-DOS’s Edlin: PDT-PC is 
screen-oriented like Personal 
Editor, and PC PROBE is 
line-oriented like Edlin. 


Tech Journal, November 1984, p. 28, 
for a review of this linker), and the 
SYMTABLE option is used, the executa¬ 
ble code file (.EXE file) generated by 
PLINK86 will contain information about a 
program’s public symbols. Both debug¬ 
gers can access this information, but it 
is easier and faster with pdt-pc. 

PDT-PC has a special command that 
allows the .EXE files generated by 
PLINK86 to be loaded into memory in 
one step, pdt-pc is smart enough to read 
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PHOTO 2: PC probe Trace Screen 


PHOTO 3j PDT-PC Hardware Breakpoint 



Public symbols are displayed on the right. The bottom of the From this full-screen menu, the user types the appropriate 
display shows the available commands. PC PROBE provides a number (1-9) or the first letter of the desired operation (E, 

more detailed display of backtrace information than PDT-PC. W, R, F, O, I, or H) to set information about the breakpoint. 


the symbol addresses from the .EXE file 
instead of forcing a separate map file to 
be loaded. So, in one trial, loading a 
270KB program linked with plink86 
(complete with public symbols) took 
only 52 seconds with pdt-pc. 

PC PROBE, on the other hand, re¬ 
quires a PLiNK86-generated .EXE file to 
be run through a separate utility. This 
utility builds a Microsoft-compatible link 
map that the debugger must digest to 
provide support for symbols. This 
means that a program linked with 
PLINK86 must be loaded with the link 
map, even though plink 86 includes the 
symbol table in the .EXE file itself. 

Even with this utility, pc probe can¬ 
not handle programs containing many 
public symbols, because of its limited 
symbol storage space. Loading the same 
270KB program linked with plink86 
(complete with public symbols) first re¬ 
quired five and one half minutes for the 
utility to generate a map file that pc 
PROBE could digest. Then, pc probe 
stopped loading after 91 seconds be¬ 
cause it ran out of symbol space. 

Photo 1 shows how pdt-pc displays 
public symbols. In the lower part of the 
screen are two CALL instructions. On 
the right side, prefaced by semicolons, 
are the names GET_OFFSET and 
GET_HEX__AND_ASCIL These proce¬ 
dures are about to the called. (Listing 1 
shows the source code for these proce¬ 
dures.) Without this symbol informa¬ 
tion, the program’s link map would 
have to be scrutinized to determine 
which procedures were being called. 
Photo 2 shows the same public symbols 
displayed by pc probe. 

PDT-PC also includes another tasty 
feature that helps to debug code linked 


with PLINK86: it allows breakpoints to be 
set at symbols that reside in overlaid 
parts of the program. It is not necessary 
to wait for the overlay to be loaded into 
memory before setting a breakpoint on 
a symbol residing in that overlay. In¬ 
stead, the breakpoint can be set at any¬ 
time, and PDT-PC will keep track of its 
as-yet-undetermined address. 

This is important for plink86 users 
who write large, overlaid programs (one 
of the strengths of plink86 is its support 
for overlays). The only other debugger 
on the market to support this feature is 
the software-only debugger pfix86-plus, 
developed by the creators of plink86. 

In the area of debugger protection, 
PC PROBE wins hands down. It has 128KB 
of write-protected memory that stores 
the debugger software, the symbol table, 
and the macro tables. This protected 
memory prevents program bugs from 
changing memory locations used by the 
debugger itself Conversely, pdt-pc 
stores all of its symbol information in 
the PC’s normal, unprotected RAM. 

Protected memory is a nice feature, 
but this 128KB of protected RAM is one 
of the reasons that pc probe costs almost 
40 percent more than pdt-pc. Also, the 
requirement that a program’s symbols 
must be located in protected RAM limits 
the number of symbols usable during a 
debugging session, which may prevent 
PC PROBE from being used to debug ex¬ 
tremely large programs. (This limitation 
was evidenced in the loading of the 
270KB test program.) 

Because pdt-pc stores its symbol in¬ 
formation and the debugger itself in the 
PC’s unprotected RAM, it is susceptible 
to bugs that indiscriminately write over 
memory locations. However, if extra 


room is required for symbol storage, 
more memory can be added to the PC; 
PDT-Pc’s Y command can be used to 
increase the size of the symbol table. 

If speed is the issue, pdt-pc is one 
of fastest debuggers around, both in 
loading code and in the retrieval and 
display of information. It is faster, by 
far, than pc probe. The benchmarks in 
tables 1 and 2 compare the perfor¬ 
mance of the two using the program in 
listing 1. A diskette-based system was 
used to run all benchmarks. Commands 
were written down on paper first to 
reduce “think time” as a factor in per¬ 
formance; typing was done at a normal 
speed. Each benchmark was done four 
times—the results shown are averages. 

Both debuggers allow macro defi¬ 
nitions that can be saved in a file, but 
PDT-Pc’s macro capabilities are inferior 
to those of PC PROBE. PC PROBE Can nest 
macro calls and call macros recursively. 
PDT-PC allows no nesting or recursion. 

PC PROBE allows its macros to pass up to 
10 parameters, pdt-pc does not allow 
parameters in macros. 

PC PROBE supports an initialization 
macro (called INITIALIZE), the contents 
of which are user-definable. When pc 
PROBE is loaded, it automatically 
searches for the INITIALIZE macro in a 
file called INIT.MAC and executes it. 
PDT-PC has no such feature. A powerful 
macro facility is important because it al¬ 
lows personalization of the debugger 
through the creation of custom com¬ 
mands. To some extent, pc probe’s pow¬ 
erful macros compensate for the ineffi¬ 
ciencies in its command syntax. 

The INITIALIZE macro that was 
used with pc probe when debugging the 
sample program (dump.pas) is shown 
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in figure 1. Because a macro is automat¬ 
ically invoked each time pc probe is in¬ 
voked, it saves the user from having to 
remember all the things he ordinarily 
would have to do when starting a pc 
PROBE debugging session. 

Both debuggers allow two kinds of 
breakpoints to be set: hardware break¬ 
points and software breakpoints. The 
main difference between the two here 
is in the approach to setting the break¬ 
points. PC PROBE uses the command 
approach—a separate command must 
be entered every time a breakpoint is 
set. PC probe’s power gives it so many 
breakpoint options that it is difficult to 
remember them all, but it does provide 
a help window at the bottom of the 
screen. Whenever a command is typed, 
PC PROBE dynamically updates a com¬ 
mand window that displays the options. 

With PDT-PC, options for complicated 
breakpoint commands are selected 
from a full-screen menu. More cumber¬ 
some than the command approach, but 
it does present all breakpoint options at 
once. Photo 3 shows an example of the 
menu used to set up hardware break¬ 
points with PDT-PC. To set information 
about the breakpoint, the appropriate 
number (1 through 9) or the first letter 
of the operation (Written, Executed, 
Read, Fetched, Output, Input, or Halted) 
is entered. In this example, 1 was typed 
and the name of a public variable 
(INPUT_BYTE) was entered; W was 
typed to indicate that a breakpoint 
should occur when information is writ¬ 
ten to that location. One disadvantage 
to this approach is that the menus are 
difficult to use from macros. 

Both debuggers are lacking in 8087 
support. Each can disassemble 8087 in¬ 
structions, and PDT-PC can assemble 
them as well. But neither can display 
real number variables in a readable 
form, nor can they help change real 
number variables on the fly. 

PDT-PC supports two-monitor con¬ 
figurations (one each for the applica¬ 
tions program’s display and the debug¬ 
ger). For systems that have a single 
monitor, pdt-pc can save the application 
screen so that the programmer can 
switch between it and the debugger’s 
screen, pc probe offers the same fea¬ 
tures, as well as an integrated RS-232 
port and a serial interface driver. The pc 
PROBE debugger screen can thus be 
viewed on a separate CRT. For the pro¬ 
grammer who would like to take a peek 
at his source code in the middle of a 
debugging session, pdt-pc answers the 
call: it allows the viewing of another file 
during the session, pc probe does not 
offer this flexibility feature. 


TABLE 1; p&ionnance Benchmarks 


PDT-PC PC PROBE 


MS-LlNK 

Commands PDTPC DUMP.EXE [enter] PROBE [enter] 

LOA DUMP.EXE [enter] 
LOA S DUMP.MAP [enter] 

Time 22 seconds 48 seconds 


PLINK86 

Commands PDTPC PDUMP.EXE [enter] STRIPPE / [enter] 

PDUMP [enter] [enter] 
STRIP31.PAS [enter] 

PROBE [enter] 

LOA PDUMP.EXE [enter] 

LOA S PDUMP.MPl [enter] 

Time 15 seconds 1 minute 32 seconds 

The commands required to invoke PDT-PC and PC PROBE and the program in 
listing 1 are compared. The program was linked with either MS-LINK 2.4 or 
PLINK86 1.43. In the case of MS-UNK, the benchmarks measure the time to load 
the debugger software, DUMP.EXE and DUMP.MAP, complete with symbols and line 
numbers. In the case of PLINK86, the SYMTABLE option was used to store the 
symbol and line numbers in the .EXE file itself. 


1 TABLE 2: Sample Debugging Session I 

PDT-PC 

PC PROBE 

a. Load debugger a. PDTPC DUMP.EXE 

software, DUMP.EXE TEST.IN TEST.OUT 

and DUMP.MAP [enter] 

a. PROBE [enter] 

LOA DUMP.EXE [enter] 
LOA S DUMP.MAP 
[enter] 

b. Set and hit execution b. GGET_OFFSET [enter] b. G .GET_OFFSET [enter] 
breakpoint at TEST.IN [enter] 

GET OFFSET TEST.OUT [enter] 

c. Single-step three c. S 

instructions S 

S 

c. ST [enter] [enter] [enter] 
[space] 

d. Disassemble 10 d. Nothing required 

instructions 

d. U L 10 [enter] 

e. Set and hit breakpoint e. GGET HEX AND 
at GET_HEX AND ASCII [enter] 

ASCII 

e. G .GET_HEX_AND_ 
ASCII [enter] 

f Display last 20 instruc- f [PgUp] 
tions in trace buffer 

f T 20 [enter] 

g. Exit back to DOS g. Q [enter] 

g. Q [enter] 

Time 49 seconds 

1 minute 48 seconds 

This table exhibits the PDT-PC/PC PROBE comparisons for time and keystrokes in a 
sample debugging session, from initially loading the debugger to exiting to DOS. 


Both debuggers offer performance 
analysis software that aids in determin¬ 
ing which parts of a program are exe¬ 
cuted most-frequently and which are 
executed least-frequently—to find the 
places where performance could be im¬ 
proved by recoding in assembly lan¬ 
guage. This software is included with 
PDT-PC; it is extra with PC probe. 

Another matter for consideration is 
whether having a software-only version 
of these debuggers makes sense. In a 


group of two or more software devel¬ 
opers with a limited equipment budget, 
it probably would. Not every software 
engineer in a department may need all 
this power all the time; but it is helpful 
for everyone to have debugging tools 
that use the same command syntax. 

Generally, only one out of every 
three or four members of a program¬ 
ming team really needs the power of a 
full hardware-assisted debugger. The 
rest can manage with a software-only 
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TABLE 5: PDT-PC Commands 


COMMAND DESCRIPTION 



FI 

■F2 

Display help screen 

Display trace display 


;f3 

Display breakpoint display 


F4 

Display user screen 


F5^ 

^ View user screen 


F7' 

Perform analysis 


A 

Assemble to memory 

B 

Set/reset temporary breakpoints 

C 

Compare memory 

D 

Display memory bytes 

DW 

Display memory words 

DP 

Display memory pointers 

E 

Enter bytes into memory 

EW 

Enter words into memory 

EP 

Enter pointers into memory 

F 

Find string in memory 

G 

Go until breakpoint 

H 

Evaluate expression 

I 

Input byte from port 

IW 

Input word from port 

J 

Jump to address dr symbol 

LO 

Load Intel and PLINK86 files 

LM 

Load MS-LINK files 

M 

Move memory 

NA 

Add macro 

ND 

Display macro list index 

NI 

Index macro list 

N1 

Load macros from file 

NR 

Remove macro - 

NW 

Write macros to file ■ > - ^ ; ■' : 1' 

O 

Output byte to port 

ow 

Output word to port 

p 

Set/reset permanent breakpoint 

Q 

Quit and return to DOS 

s 

Single step 

T 

Step and restore user screen 

UE 

Enter command parameters 

UD 

Display command parameters 

UP 

Display PDT internal parameters 

V 

Load view file 

W 

Write memory to file 

X 

Change register value 

XF 

Set or clear 8088 flags 

Y 

Allocate memory 

ZA 

Add symbol 

ZD 

Display syrnbols 

ZI 

Display module list index 

ZO 

Load symbol table 

ZM 

Load symbol table from map file 

ZR 

Remove symbol 

ZS 

Display symbol table size 


PDT-PC has a special command, LO, that allows the .EXE files 
generated by PLINK86 to be loaded into memory in one step. 
Options for complicated breakpoint commands appear on a 
full-screen menu; all breakpoint options are shown at once. 


TABLE 4: PC probe Commands I 

COMMAND 

DESCRIPTION 

ASSEMBLE 
r BREAKPOINT 
BYTE 

COMPARE 

Assemble to memory 

Define or display sticky breakpoints 
Display or change bytes in memory 
Compare contents of two blocks of 

CONSOLE 

DELETE 

memory 

Select local or remote console 

Delete symbols, macros, or 

DMA 

breakpoints 

Include DMA cycles in trace display 

ECHO 

Enable or disable screen display of 


: macros 

EVALUATE 

FILL 

Evaluate an expression or pointer 

Fill range of memory locations 

FLAGS 

GO 

Display CPU flags 

Execute program until breakf)oint 

IF 

Conditional execution of macro 
commands 

INITIALIZE 

INTERRUPT 

Restore initial conditions 

Enable or disable interrupts 

LIST 

List all PC PROBE output to file or 
device 

LOAD 

LOGIC 

LOOP 

Load iprograms, symbols, or macros 
Change heading for logic signals in 
trace display 

Loop wi^in a macro 

MACRO 

MENU 

Create a macro 

Enable or disable a menu window 

MODULE 

MORE 

Assign module name to symbols 

Display next set of menu choices 

MOVE 

NEST 

Move a block of memory 

Display calling sequence of 

NOBREAK 

procedures 

Disable nonexecution break 

NOVERIFY 

conditions 

Disable read after write verification 

PORT 

Display or modify contents of an 

._I/0.,.pqrt„^.. 

- PRINT. 

POINTER 

QUIT 

Print information to console 

Display or change 32-bit pointers in 
memory 

Leave PC PI^BE and return to 

REGISTERS 

operating system 

Display or save CPU registers 

SAVE 

Save blocks of memory or macros 
in a file 

SCREEN 

■SEARCH 

Enable or disable screen switching 
Search a block of memory 

STEP 

SYMBOL 

Single step 

Define a symbol 

TRACE 

UNASSEMBLE 

Display backtrace 

Unassemble range of memory 

WINDOW 

WORD 

Open a window and display data 
Display or change words in memory 

PC PROBE’S macro capabilities are superior to those of PDT- 
PC. PC PROBE can nest macro calls and call macros recursively; 
it allows its macros to pass up to 10 parameters. PDT-PC 
offers none of these advanced macro capabilities. 


equivalent, with the hardware-assisted 
version nearby in cases of need (a good 
way to cut down on overall costs), pc 
PROBE is available in a software-only ver¬ 
sion called SOFTWARE PROBE (also from 
atron), which sells for $295 and in¬ 
cludes a proper subset of the features 
found in pc probe. 

Answer Software Corporation does 
not offer a software-only version of its 
product. However, Genesis Microsys¬ 


tems, the company that originally devel¬ 
oped the PDT-PC software for Answer, 
sells a software-only version of pdt-pc 
called GeneScope, fOr $995. 

Both companies offer excellent 
technical support and are quite recep¬ 
tive to user input, atron includes four 
hours of customer technical support 
with each pc probe (additional technical 
support time can be purchased). It also 
maintains a set of technical reports that 


describe how to use pc probe to debug 
applications that require complete con¬ 
trol over the PC’s hardware. According 
to ATRON, PC PROBE is warranted for 90 
days, and the company promises to sup¬ 
ply software bug fixes, free of charge, 
for a period of one year. In addition to 
this service, atron publishes bug re¬ 
ports outlining problems that customers 
have discovered with pc probe that have 
not yet been fixed. 
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Answer Software states that pdt-pc 
is warranted for 90 days and that it will 
supply software updates, free of charge, 
for one year. And while its manual 
makes no specific mention of customer 
technical support. Answer provides such 
support easily, and has been known to 
incorporate customer-suggested feature 
enhancements and bug fixes into later 
releases of pdt-pc software. 

Both reference manuals are disap¬ 
pointing. The PC PROBE manual is slightly 
better, but neither company put forth 
much effort to produce quality docu¬ 
mentation. Neither includes an index, 
which is an unforgivable shortcut. 

The PC PROBE reference manual 
pages were produced by a near-letter- 
quality, dot-matrix printer. For $2,500, it 
is reasonable to expect a typeset man 
ual. The manual does, however, provide’ 
detailed instructions on how to install 
the PC PROBE, and includes a sample de¬ 
bugging session to help acquaint the 
new user with the debugger’s com¬ 
mands. Also, the command reference 
chapter is laid out in an easy-to-use 
format, in alphabetical order, with one 
command per page, and corner tabs 
that flag the command for that page. 

Still, the manual is confusing be¬ 
cause of another apparent cost-cutting 
maneuver; the same manual is used for 
four variants of pc probe, including pc 

PROBE itself, SOFTWARE PROBE, SOURCE 
PROBE, and SOFTWARE SOURCE PROBE. Ex¬ 
tracting the information that applies to 
any one of these debuggers is trying, 
considering the name similarities. 

Like ATRON, Answer also seemed to 
cut questionable corners on its manual. 
The PDT-PC manual was produced on a 
letter-quality printer and then photoco¬ 
pied. While this produced readable 
pages, there are twice as many as there 
perhaps should be, because the pages 
were photocopied on one side only. 
Also, the eight hand-drawn pictures in 
the installation section look as though 
they have been photocopied several 
times. The information about how to in¬ 
stall and use pdt-pc is included some¬ 
where in the manual, but it is difficult 
to say where as Answer did not list 
page numbers in the table of contents, 
nor do the pages have corner tabs. 

In addition, a critical piece of infor¬ 
mation is missing from the pdt-pc man¬ 
ual. If a system does not have an 8087 
installed, but the switch on the system 
board is set to indicate an 8087 is pres¬ 
ent, PDT-PC will not work. This switch¬ 
setting mistake is a common one; it is 
caused by the fact that many of the 
early IBM manuals documented the set¬ 
tings for this switch incorrectly. Need- 
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less to say, this simple problem can 
cause considerable time delays if the 
user is unaware of it. 

Answer sells a demo diskette for 
PDT-PC for $20. It is a good way to be¬ 
come familiar with the product’s fea¬ 
tures before purchasing the actual de¬ 
bugger. ATRON does not have a demo 
diskette for pc probe, but the company 
sometimes allows potential customers 
to try out PC probe and return it within 
30 days for a full refund if it does not 
suit their needs. (The company indi¬ 


cates that the only returns have been 
from customers who tried using pc 
PROBE on custom hardware that only 
remotely resembled the IBM PC.) 

Support for the PC/AT is an impor¬ 
tant feature for serious programmers 
who want to take advantage of the AT’s 
speed in compiling and linking their 
programs. Both Answer and atron plan 
to introduce hardware-assisted debug¬ 
gers for the AT in the near future. 

ATRON, however, is taking a fast 
track in AT support. The company has 
already announced, and started ship¬ 
ping, a version of its software probe 
(not PC probe) that supports the PC/AT. 
With this debugger, instead of replacing 
the microprocessor with a probe (as 
with SOFTWARE PROBE On the PC), ATRON 
provides a board that plugs into one of 
the AT’s short slots. The trade-off for 
taking up a board slot is that it averts 
the user from having to handle the very 
delicate 80286 chip. 

Answer Software is taking a wait- 
and-see approach regarding the AT. It 
wants to create a product that supports 
the full capabilities of the AT, including 
support for 3MB of memory and pro¬ 
tected mode on the 80286 microproces¬ 
sor. Answer will probably wait until 
XENIX is available before releasing an 
AT version of pdt-pc. 

No doubt, PDT-PC’s features are 
powerful enough to make most pro¬ 
grammers drool. Even so, there is room 
for improvement. For one thing. An¬ 
swer could add the complete macro 
support that pc probe provides: an ini¬ 
tialization macro and macro parameters 
would be useful additions. It would also 
be nice if pdt-pc allowed the hardware 
trace to be routed to a file or to the 
printer. Currently, it can only be viewed 
on the debugger screen. 

Real number support would also 
improve pdt-pc. Users of floating-point 
numbers would benefit from being able 
to display and change the contents of 


FIGURE 1: Sample INITIAUZE Macro 


MACRO=INITIALIZE 

(names the macro) 

LOAD DUMP.EXE 

(loads the program) 

LOAD SYMBOLS DUMP.MAP 

(loads the program’s symbols from the map file) 

SYMBOL .START=CS:IP 

(defines a symbol .START as the program’s stan 

address) 

REG 

(displays the initial values of all registers) 

UNASSEMBLE 

(unassemble the first few lines of code) 

END 

(end of the macro) 


This INITIAUZE macro was used with PC PROBE in debugging dump.pas (listing 
1). The contents of this macro are user-definable; it is put in a file called INT.MAC. 
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REAL variables using a more readable 
representation, pdt-pc should add sup¬ 
port for the IEEE standard that covers 
8087 single- and double-precision 
formats, and it also should support the 
Microsoft format. 

PDT-PC should provide an easier 
way to save a patched program to disk. 
Currently, a program can be patched in 
memory and the W command used to 
save the file. But the start address and 
the length of the file must be specified 
before it can be saved. In another area, 
the addition of a repeat count to some 
of the PDT-PC commands would save 
keystrokes. Although a few commands 
do support repeat counts, it would be 
nice, for example, to enter lOS to per¬ 
form 10 single steps instead of having 
to enter the S command 10 times. 

PDT-PC does include an interrupt 
switch that allows the programmer to 
access the debugger without rebooting. 
But the switch resides on the board 
bracket connected to the back of the 
computer, so interrupting the machine 
involves groping around in back to lo¬ 
cate this tiny switch. Bringing that 
switch to the front of the computer for 
easy access would be an improvement 
(this is how PC probe is situated), pdt-pc 
also would be improved by the addition 
of a reset switch (like pc probe has) to 
reset the computer without rebooting. 

Finally, the issue of bugs. Prior to 
version 2, the pdt-pc software had a 
number of bugs. (We have been pdt-pc 
users since version 1 and we have dis¬ 
covered six on our own.) None of the 
problems were critical, but some did 
limit the debugger’s usability. Since 
most software developers are practical 
enough to realize that nearly every 
product is going to have a few bugs, the 
question that is most important is how 
eager the manufacturer is to fix prob¬ 
lems once they have been identified. 

Answer has shown that it is quite 
willing to listen to problems, and to 
swat bugs almost immediately. Each of 
the six problems reported, except one, 
has been fixed in a subsequent release 
of PDT-PC. And actually, the exception 
(that was not fixed) lies in that gray 
area between bug and feature: under 
certain circumstances, pdt-pc dramati¬ 
cally shrinks the size of the hardware 
backtrace it displays (the history of the 
instructions the program executed be- 
. fore encountering a breakpoint). 

This happens as follows: pdt-pc 
maintains two trace buffers. One, a 
command trace, maintains a history of 
commands invoked by the user; the 
other, the hardware trace, shows the 
history of program instructions exe¬ 



cuted. When a pdt-pc command is typed 
after hitting a breakpoint, the debugger 
transfers the last 10 lines of the hard¬ 
ware trace to the command trace. Then 
it displays the command trace on the 
screen and no longer shows the com¬ 
plete hardware trace. The trace disap¬ 
pears only if a command is typed. 
Otherwise, the complete hardware trace 

Pc PROBE really shines for 
debusing systems software 
development, such as operat¬ 
ing systems, boot loaders, 
networking software, and 
HO device drivers. 


can be viewed by using the cursor keys 
or the PgUp and PgDn keys. 

This situation causes problems be¬ 
cause a programmer might wish to en¬ 
ter a command while studying the hard¬ 
ware trace. For example, he may want 


to display the contents of a variable or 
look at the program’s stack. But as soon 
as he does, most of the hardware trace 
disappears, with no chance for retrieval. 

A compromise solution to this 
problem would be to add an option to 
the debugger that allows the user to 
choose which trace (the command trace 
or the hardware trace), is to be pre¬ 
served and displayed following a break¬ 
point. An alternative compromise would 
be to add the capability to print the hard¬ 
ware trace (or save it to disk) for later 
reference. As yet. Answer has not im¬ 
plemented either of these fixes/features. 

Like PDT-PC, PC PROBE is an ex¬ 
tremely powerful debugger, but also 
like PDT-PC, PC PROBE could benefit from 
some improvements. First, pc probe 
stores all the information about a pro¬ 
gram’s symbols in a fixed area of re¬ 
served memory on the debugger board. 
Even though this memory is protected 
from misbehaving programs, there is 
not enough of it. Debugging large pro¬ 
grams almost always causes the debug¬ 
ger to run out of symbol space, pc 
PROBE should provide an option to re¬ 
serve part of the PC’s memory for sym¬ 
bols, even though that memory is un¬ 
protected. At the least this option would 
allow programmers to examine large 
programs, if they were willing to give 
up the safety of protected memory. 

Another area in which pc probe 
could improve is its support for plink86 
files. To access the symbols generated 
by PLINK86, PC PROBE requires the .EXE 
file to be run through a separate utility. 
This takes extra time and requires the 
user to keep track of two separate files 
for each program: the .EXE file and the 
map file produced by the utility. In¬ 
stead, PC PROBE should read the symbols 
directly from the .EXE file. 

PC PROBE would also be better if it 
had a feature (as pdt-pc does) that al¬ 
lows users to refer to symbols that exist 
in overlays, even if those overlays are 
not yet loaded into memory. Finally, pc 
PROBE has the same deficiency that pdt- 
pc has in supporting real numbers: both 
should display those numbers in a 
more readable form. 

It is not appropriate to ask which 
debugger is “better”—to ask that would 
be like asking which high-level lan¬ 
guage is better for programming, C or 
Pascal. The answer is that each is good 
in its own way, but each is better suited 
to solve a different kind of problem. 

PC PROBE really shines for debug¬ 
ging systems software development, 
such as operating systems, boot loaders, 
networking software, and I/O device 
drivers, atron even includes specific 
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sections in its reference manual that 
describe how to debug boot load se¬ 
quences and installable device drivers. 

Also, PC PROBE works best when de¬ 
bugging system-level routines because it 
provides the programmer with every 
conceivable piece of information about 
the code being debugged. And even 
though it is signihcantly slower than 
PDT-PC, speed is not as important with 
system-level routines because most are 
relatively small. (For example, the resi¬ 
dent part of a classic piece of systems 
code, DOS 2.0, is only 24KB.) 

In addition, pc probe’s support for 
an external console is a godsend when 
debugging system-level routines that 
take over the keyboard. The external 
console can be used to enter all the de¬ 
bugging commands directly to pc probe 
and thereby avoid reentrancy problems 
with the keyboard interrupt handler on 


the PC. Having the debugger reside in 
protected RAM also helps when debug¬ 
ging low-level system problems that 
take pot shots at any memory location. 

PDT-PC can be used for systems soft¬ 
ware development, but its forte is in de¬ 
bugging applications software where 
speed is important. Instead of debug¬ 
ging small pieces of systems code, an 
applications software developer might 
have to debug 256KB of code or more 
in a relatively short amount of time. In 
this environment, debugging tools must 
be fast, and pdt-pc is the fastest. 

Tools like pdt-pc and pc probe are 
relatively expensive; but, they can save a 
great deal of time. They are easy to 
learn and use. For the systems program¬ 
mer, we strongly suggest a closer look 
at PC PROBE. For the applications pro¬ 
grammer, pick up the phone and order 
PDT-PC. Either way, there will be no re¬ 


grets in using a debugger that really lets 
the user pull the strings. imi—i 

PDT-PC version 2.2: $1,775 
Answer Software Corporation 
20863 Stevens Creek Blvd., B2-C 
Cupertino, CA 95014 
408/253-7515 
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PC PROBE version 2.0: $2,495 
SOFTWARE PROBE: $295 
ATRON 

20665 Fourth Street 
Saratoga, CA 95070 
408/741-5900 
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Steven Armhrust is a senior documentation 
engineer and Ted Forgeron is vice president 
of systems software engineering at Multisoft 
Corporation in Beaverton, Oregon. 


LISTING Irdump.pas 

{$title:'HEXIDECIMAL DUMP PROGRAM'} 

j*************^>*************************************************j 


{ } 

{ Create a hexidecimal dump of any file and output it to the } 

{ output file or device of your choice. 1 

{ } 

{ To output a hex dump of GLORP.XYZ to a file named } 

{ GLORP.DMP you should type: } 

{ DUMP GLORP.XYZ GLORP.DMP } 

t ) 

{ To output a hex dump of GLORP.XYZ to your monitor you } 

{ should type: ) 

I DUMP GLORP.XYZ CON: } 

{ } 

{ To output a hex dump of GLORP.XYZ to your printer you } 

{ should type: } 

{ DUMP GLORP.XYZ LPTl: } 

{ } 

{***********************★*****★*********************************} 
(rtist-l 

{^include:'finkxm'} ! FCB declarations 

{$list+} 


PROGRAM dump(input_file,output_file) ; 

USES filkqq ; ! FCB declarations 

CONST 

file__bytes_per_line = 16 ; 

hex_bytes = (3*file_bytes_per_line) + 2 ; 

TYPE 

ascii_chars = SET OF char ; ! all 256 characters 

VAR 

input_file [PUBLIC] : FILE OF byte ; 

output_file [PUBLIC] : text ; 

ascii_set [PUBLIC] : ascii_chars ; 

offset [PUBLIC] : word ; 

offset_string [PUBLIC] : lstring{7) ; 

hex_string [PUBLIC] : 1 string!hex_bytes) ; 

ascii striog [PUBLIC] : lstring{file_bytes per_line) ; 

status [PUBLIC] : boolean ; 

^***************************************************************} 

PROCEDURE get_offset [PUBLIC] ; 

BEGIN 

status := encode(offset_string,offset:4:16) ; 
offset := offset + f ile_bytes_per_l ine ; 
concat(offset_string,' ') ; 

END ; 


PROCEDURE get__hex_and_ascii [PUBLIC] ; 

VAR 

i [PUBLIC] : integer ; 
scratch [PUBLIC] : lstring{2) ; 
input_byte [PUBLIC] : byte ; 
input__char [PUBLIC] : char ; 

BEGIN 

hex_string := null ; 
ascii__string := null ; 

FOR i :=» 1 TO file_bytes_per_line 00 
BEGIN 

input_byte := input_file‘ ; 

status := encode(scratch,input_byte:2:16) ; 

concat(hex_string.scratch) ; 

concat{hex_string,' ') ; 

input__char := chr(input_byte) ; 

IF input_char IN ascii_set 
THEN 

concat(ascii_string,input char) 

ELSE 

concat(ascii_string,'.') ; 
get( input__file) ; 

IF eof( input__file) 

THEN 
BREAK ; 

END ; 

IF hex_string.len < hex_bytes 
THEN 

FOR i := ord(hex_string.len) + 1 TO hex__bytes DO 
concat(hex_^string,' ') ; 



BEGIN • dump main program 

offset := 0 ; 
offset_str1ng := null ; 

ascii_set := [' '..'"'] ; ! only 1st 126 ascii chars 

reset(input_file) ; 
rewrite(output_file) ; 
writeln(output_file) ; 

writelnloutput file,'Hexidecimal Dump of File: 

1nput_file.name) ; 
writeln(output_file) ; 

writeln(output_file,'OFFSET':-25,'HEX':-37,'ASCII') ; 
writeln{output_file) ; 

WHILE ( NOT eof(input__file)) DO 
BEGIN 

get_offset ; ! collect offset part 

get_hex_and_ascii ; ! collect hex & ascii parts 

writeln(output_file,offset_string,hex_string,ascii_string) ; 
END ; “ 

END. 
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COMPANY 


MISSION 


His company sent him on a 
mission to make two offices 
1800 miles sq^art^work like one. 



Every company has a PC expert like him—respon¬ 
sible for directing microcomputing strategies 
and budgets. His product recommendations are 
as good as purchase orders. 

Where his mission begins 

When he’s on a tough assignment, he turns 
to PC Tech Journal first. Because it gives 
him the advanced technical information he 
needs, written by micro experts he can trust. 

Inside two recent issues, he finds clues to 
his company’s communication problem: Augie 
Hansen’s review of the new communications 
package, “Relay’—and a preview of David Sch- 
waderer’s long awaited book, “Digital Communi¬ 
cations Programming for the IBM PC.” 

Help him face the challenge 

It’s not only articles he reads for 
clues. He explores the informa¬ 
tion he finds in ads, too. 

Ads in PC Tech Journal act 
as signposts to indicate prod¬ 
ucts that can help him accom¬ 
plish his task (whether it be a 
problem involving communi¬ 
cations, custom boards, 
mass storage, or operating 
systems). 

And PC experts find 
your ad without a lot of 
digging around. Because 
every product advertised 
is listed under its proper 
category in the product 
index—^just one more 
reason why sophisticated 












^^^§2!C'''' ‘ ■ 


micro experts turn to PC Tech Journal 
when they’re ready to buy. 

Accomplish your mission 

Don’t be the missing clue that can solve this 
PC expert’s problem—and 75,000 other 
advanced micro experts like him who read PC 
Tech Journal. 

Call your PC Tech Journal sales representa¬ 
tive, right now, and let Tech Journal guide 
customers to where you want them to go— 
right to your products. i i . —i 


inpf 


DURNALte^l 

Unmatched power in your market 


Ziff-Davis Publishing, One Fbrk Avenue, New York, NY 10016 (212) 503-5100 
ON READER SERVICE CARD 
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ncryption 

Methods 


Enhancing data security on the PC 


VICTOR MANSFIELD 


This is the first part of a two-part article 
about encryption and the IBM PC. The 
second part, to appear next month, will 
discuss the Data Encryption Standard 
and the Public Key Cryptography system. 

H aving just finished writing an ele¬ 
gant new program using your 
micro, you send it to your soft¬ 
ware publisher via electronic mail. With 
his micro he receives the program and 
transfers the promised million dollars 
into your bank account. Flushed with 
that feeling of well-being that only mil¬ 
lionaires know, you leave your com¬ 
puter, allowing some other humble 
programmer to use the machine. 

A few minutes after you leave the 
office, some doubts begin to invade 
your euphoric state. How do you know 
that one of your vicious competitors did 
not intercept the program during trans¬ 
mission? After all, national computer 
networks are exceedingly complex, and 
there are many ways an intruder could 
wiretap them, especially since some of 
the links are by microwaves. At this 
point you also begin to wonder how se¬ 
cure that electronic funds transfer was. 

Like other paranoid millionaires, 
you feel your sense of well-being di¬ 
minish rapidly as you consider all the 
possible ways your wealth could be 
stolen. You begin to wonder if that pro¬ 
grammer with whom you share the mi¬ 
cro might maliciously modify the copies 
of your precious program residing on 
the hard disk. After all, he is a pretty 
good systems programmer, so the pass¬ 


word protection offered by the operat¬ 
ing system will present no serious ob¬ 
stacle to him. He might even steal your 
program and claim that it is his. 

The problems of communications 
security and controlled sharing of files 
can be at least partly solved through 
encryption, a technique for controlling 
access to information by disguising it. 
Although the basic techniques of en¬ 
cryption are more than 2,000 years old, 
they are as relevant today as they were 
then, particularly as a means to enhance 
security in the burgeoning field of com¬ 
puters and communications. 

Methods of encryption have under¬ 
gone tremendous development since 
the days when the early Greeks and 
Egyptians used primitive ways of coding 
to protect their important military and 
diplomatic information. In addition, the 
need for such encryption has spread far 
beyond the military and diplomatic ar¬ 
eas. With the enormous increase in the 
use of electronic equipment to transfer 
funds and to handle sensitive data, rang¬ 
ing from future marketing plans and 
designs for new products to personnel 
records, the commercial need for en¬ 
cryption is large and widespread. The 
potential danger of industrial espionage 
has also fueled the interest in all forms 
of computer security. 

Surprisingly, the largest commer¬ 
cial user of encryption is the satellite TV 
industry, which employs it to prevent 
nonsubscribers from receiving free pro¬ 
grams. Another potential application for 
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BUYERS GUIDE TO DESKTOP ORGANIZERS 

A COMPARISON OF THE MOST POPULAR PRODUCTS 



PolyWindows Desk 

Sidekick 

Spotlight 

ROLODEX-TYPE FILES 

Variable Card Size 

YES 

NO Files 

NO 

Multiple Card Decks 

YES (1-10) 

NO Files 

YES 

Number Cards Per Deck 

RAM Limit 

NO Files 

500 Max. 

Max. Characters Per Card 

969 

NO Files 

480 

Search 

YES 

NO Files 

YES 

Auto Alphabetize 

YES 

NO Files 

YES 

Print Card 

YES 

NO Files 

YES 

Print Deck 

YES 

NO Files 

YES 

CALENDAR 

Daily Notes 

YES 

NO 

NO 

Mark Important Days 

YES 

NO 

NO 

Date Range 

1752-2099 

1901-2099 

1901-2099 

APPOINTMENT BOOKS 

Multiple Appt. Books 

YES (1-10) 

NO 

NO 

"Things To Do” List 

YES 

NO 

NO 

Print Appointment Book 

YES 

YES 

YES 

ALARM CLOCK 

Display Time 

YES 

NO Alarms 

YES 

Hourly Chimes 

YES/Optional 

NO Alarms 

NO 

Time Format 

AM/PM 

NO Alarms 

AM / PM 

Display Alarm Message 

YES 

NO Alarms 

NO 

Number of Alarms 

9 

NO Alarms 

Many 

CALCULATOR 

On-Screen Tape 

YES/Optional 

NO 

NO 

Printing Tape 

YES/Optional 

NO 

NO 

Percentage Function 

YES 

NO 

YES 

Display With Commas 

YES/Optional 

NO 

NO 

Floating/Fixed Decimals 

YES/Both 

Fixed 

Floating 

Memory 

YES 

YES 

YES 

Insert Result in Work 

YES 

YES 

YES 

Max. Display Digits 

15 

18 

12 

Display Number > Above 

YES/Exponentiai 

NO 

NO 

Scientific Notation 

YES 

NO 

NO 

Binary/Hexadecimal 

NO 

YES 

NO 

NOTEPAD 

Multiple Documents 

YES (1-10) 

NO 

NO 

Word Wrap 

YES 

NO 

YES 

Merge Files 

YES 

NO 

NO 

Change Margins 

YES 

NO 

NO 

Variable File Size 

YES 

YES 

NO 

File Size Limit 

64K 

50K 

4.4K 

Variable Window Size 

YES 

YES 

NO 

Print Document 

YES 

YES 

YES 

Print Window Only 

YES 

YES 

YES 

Undelete Key(s) 

YES 

YES 

NO 

Cut & Paste Screen Text 

NO (Notel) 

Import Only 

NO 

KEYBOARD ENHANCER 

Number Keys Redefined 

YES Up to 60 

NO/Not Avail. 

NO/Not Avail. 

Total Keystrokes 

YES 2500 

NO/Not Avail. 

NO/Not Avail. 

GENERAL CHARACTERISTICS 

100% Memory Resident YES 

NO 

NO 

Minimum Memory Used 

47,500 

61,300 

77,200 

Typical Memory Used 

50-75K 

61,000 

77,200 

On-Line Help 

YES 

YES 

YES 

Moveable Windows 

YES 

YES 

NO 

Redefine Colors 

YES 

YES 

YES 

Expandable/Add Functions 

YES 

NO 

NO 

Can Remove Functions 

YES 

NO 

NO 

Integrated Interface 

Excellent 

Good 

Good 

Visual Appeal 

Excellent 

Fair 

Poor 

Speed 

Very Fast 

Fast 

Slow 

ADD-ON FUNCTIONS 

Auto Dialer * 

NO (Note 2) 

YES 

YES 

DOS Functions 

NO (Note 1) 

NO 

YES 

Game 

YES 

NO 

NO 

ASCII Chart 

NO 

YES 

NO 

COST - PROTECTED 

$49.95 

$54.95 

$149.95 

COST - UNPROTECTED 

$84.95 

$84.95 

NO/Not Avail. 


Say Yes! 

to Poly Windows 
Desk 
and 



Note 1: “PolyWIndows DOS” add-on available soon at extra cost to add cut & paste and 
many additional functions. 

Note 2: “PolyWIndows Phone” add-on available soon at extra cost to add auto-dial, 
phone log, cost computation, etc. 



^No! 
to Sidekick 
and Spotlight. 

Thousands of PC users are choosing PolyWin^ 
dows Desk over Sidekick and Spotlight every week. 

It’s easy to see why. 

Other Desktop Organizers either totally ignore 
some of your basic Desktop needs, or are inflexible 
and cumbersome. 

Say Yes! to PolyWindows Desk, the smarter, 
faster, better Desktop Organizer. 

PolyWindows is better than Sidekick. It is not only 
easier to use, it offers the promise of related add-on 
products." Charles Humble, 

High'Tech Business Columnist 

Available at better dealers nationwide 

or order with VISA or MasterCard by calling 


1-800-547'4000d.p.. 


310 


Oregon Foreign orders call 503'684'3000 or send 
checks to: POLYTRON.,Corp., Dept. 310, P.O. Box 
787, Hillsboro, OR 97123. 

Copyprotected $49.95 
Noil-Copyprotected $84.95 

Plus $4.00 Shipping 
Outside North America add $10.00 

30 Day Money Back Guarantee 



PolyWindows Desk was written by Thomas A. Crispin. 
Works with IBM PC, XT, AT true compatibles. 
Requires DOS 2.0 or later, TopView Compatible. 



PolyWindows Desk, Sidekick, Spotlight are trademarks of POLYTRON Corp., Borland International Software Arts, respectively. High Software Since 1982. 

TopView and Rolodex are trademarks of IBM and Rolodex Corp. respectively. ©1985 POLYTRON Corp. 
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ENCRYPTION 


encryption is in securing medical 
records. Patient records are usually 
computerized and must be accessed by 
a variety of agencies, from hospitals to 
insurance agencies; there is, however, a 
need to keep such material as medica¬ 
tion and disease records confidential. 
For example, the paranoid millionaire 
programmer mentioned above would 
not want anyone to know that his anxi¬ 
ety over computer security forced him 
to obtain yet another prescription for a 
sedative or that he recently contracted a 
socially delicate disease. 

The following sections introduce 
modern encryption, with special em¬ 
phasis on how it can be used to en¬ 
hance microcomputer data security; af¬ 
ter this introduction, a simple utility 
program for encryption is provided. 

CLASSICAL ENCRYPTION 

Cr\ptolog\^ is the broad term that en¬ 
compasses the designing of encryption 
schemes, which is called cryptography, 
and the deciphering or breaking of 
codes, which is called cryptanalysis. 

This article is more concerned with 
cryptography than with cryptanalysis, 
although some ideas of how codes are 
broken are interspersed in the discus¬ 
sion. Only a few historical references 
are mentioned during the discussion of 
classical methods of encryption. The 
interested reader can consult D. Kahn’s 


The Code Breakers (Weidenfeld and 
Nicolson, 1967), which is a nontechnical 
book that treats the fascinating history 
of encryption in some detail. 

One of the earliest methods of en¬ 
crypting, or enciphering, messages was 
devised by Julius Caesar. This method 
replaces each letter in the original mes¬ 
sage, called the plamtext, with the letter 
that is three positions farther along in 
the alphabet. Thus, a becomes d, h 
becomes e, z becomes c, etc. The en¬ 
crypted text is known as the ciphertext. 
An example of this simplest of substitu¬ 
tion ciphers follows, where the first line 
is the plaintext and the second line is 
the ciphertext: 

ATTACK CARTHAGE 
dwwdf n f duwkd jh 

Such simple substitution schemes may 
have fooled Caesar’s enemies, but these 
methods must be generalized to be of 
any use in modern systems. 

Another ancient form of encryption 
used by the ancient Greeks, especially 
the Spartans, was the scytale, shown in 
figure 1. A long strip of papyrus was 
wrapped around a cylinder and the 
message, or plaintext, was written in the 
normal left-to-right manner in lines par¬ 
allel to the long axis of the cylinder. It 
was essential for the deciphering of the 
code that the receiver wrap the papyrus 
strip around a cylinder of the same ra¬ 


dius. The ctylinder radius was the key to 
the encryption. The scytale was perhaps 
the first machine used to aid encryp¬ 
tion, a job now performed by our most 
powerfiil computers. A scytale performs 
a transposition cipher, so-called because 
the positions, not the identities, of the 
characters in the plaintext have been 
changed. Generalized forms of ciphers 
using transposition and substitution 
with unique keys combine to form the 
heart of modern encryption methods. 

Three types of cryptanalysis attacks 
by intruders must be anticipated by any¬ 
one devising an enciphering scheme: 
first, the ciphertext only attack, which is 
present when the intruder or enemy 
has access only to ciphertext; second, 
the knoum plaintext attack, which is 
present when the intruder knows the 
plaintext and corresponding ciphenext; 
third, the chosen plaintext attack, which 
is present when the enemy can select 
the plaintext he wishes encrypted. The 
last type of attack is the most dangerous. 

Two general modes of intrusion 
exist: passive and active. A passive 
intruder simply reads sensitive data, 
whereas^an active one modifies or sub¬ 
stitutes data for the original. Generally 
it is assumed that the encryption algo¬ 
rithm is publicly known and the key is 
kept secret and frequently changed. 
Security thus resides in the secrecy of 
the key and the proper design of the 
encryption algorithm rather than in the 
ability to keep the algorithm secret. 

Figure 2 illustrates the general en¬ 
cryption model, with P representing 
plaintext, C representing ciphertext, and 
the function being the operation 
of the encryption algorithm on P with a 
key of k. Decryption is usually the in¬ 
verse of encryption with the same key; 
thus, P=E^-J(C). 

Early in the evolution of encryp¬ 
tion, codes or code books were intro¬ 
duced that allowed for the translation of 
plaintext into ciphertext word by word 
or a phrase at a time rather than charac¬ 
ter by character or in large blocks of 
characters. For example, a code book 
might translate every reference to IBM 
into “789" or perhaps “Goliath” (not a 
very clever code, but you get the idea). 
Generally, a foreign language dictionary 
can be thought of as a code book. 

The trouble with code books, and 
the main reason that they have fallen 
out of use, is that in this case the key is 
the entire code book, which is usually 
larger than the messages encoded. 
Changing code books frequently is diffi¬ 
cult. (Imagine, for instance, the difficul¬ 
ty of switching languages every day in a 
military communications system.) 



The scytale used by the Spartans performed a transposition cipher. The message was 
written on a long strip of papyrus that was wrapped around a cylinder. The code was 
deciphered by wrapping the papyrus strip around a cylinder of the same radius. 
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THE IBM AT: 
ENHANCE IT RIGHT 
RIGHT NOW 



With The Bernoulli Box." Winchester Performance And Reliability. 
Cartridge Economy And Versatility. 

proprietary technology has proven The 
Bernoulli Box the superior storage solution 
for a whole range of business micros 
from the IBM PC to the Macintoshi'from 
the XT to the AT&T. 

And remember this. The Bernoulli Box 
has been designed for all versions of the 
IBM AT. Which means it will give you 
virtually unlimited cartridge-based primary 
storage as well as unparalleled backup 
capabilities. 

That’s The Bernoulli Box. From IOMEGA. 
Call 1-800-556-1234, exL 215 for the dealer 
nearest you. In California, call 1-800-441- 
2345, exL 215. 


Aou; is the time 
to harness all of the potential of the new 
IBM AT to the growing demands of your 
business. 

And with The Bernoulli Box, now; you can. 

This unique cartridge data management 
system, attached to a standard IBM AT 
without the hard disk, creates a powerful 
processing package that only mass stor¬ 
age capabilities can make possible. A 
package with all of the performance and 
reliability you only thought possible with a 
Winchester-enhanced IBM AT, but with 
dramatically more versatility and dramati¬ 
cally less cost per megabyte. 

The secret is virtually indestructible, go- 
anywhere, 10-megabyte cartridges whose 


£*]M5GA' 

IOMEGA Corporation 
1821 West 4000 South 
Roy, Utah 84067 
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ENCRYPTION 



Efj[P), the encryption algorithm on plaintext P with key k, cryption with the same key, so that P = The encryp- 

yields the ciphertext C. Decryption is usually the inverse of en- tion algorithm and key must withstand attacks by intruders. 


Another early development was the 
use of stenography—for example, invisi¬ 
ble inks, micro dots, messages encoded 
in pictures, etc. Like code books, ste¬ 
nography has fallen out of use. 

Cryptographers, whether employed 
by generals, diplomats, kings, or popes, 
soon developed more sophisticated 
forms of substitution and transposition 
ciphers. It is obvious that the Caesar ci¬ 
pher, which uses a shift of three charac¬ 
ters in the alphabet, can be generalized 
by allowing any size shift. On the IBM 


PC, the amount of shift could be any 
number mod 128 (assuming that the 
128 characters of the 7-bit ASCII code 
are being used). The amount of shift is 
then the key to this cipher. Because of 
the nature of language, however, this 
form of encryption is easy to break. 

Figure 3 shows a table of the fre¬ 
quency of occurrences of letters in the 
English language. It comes as no sur¬ 
prise that the letter e occurs more often 
than any other letter. (It occurred 11 
times in the previous sentence!) Having 


1 FIGURE 3c PereetU Occinretices of Eiig 

h'sh /.afters' 


LETTERS 

DIGRAMS 

TRIGRAMS 

WORDS 


E 

13.05 

TH 

3.16 

THE 

4.72 

THE 

6.42 

T 

9.02 

IN 

1.54 

ING 

1.42 

OF 

4.02 

o 

8.21 

ER 

1.33 

AND 

1.13 

AND 

3.15 

A 

7.81 

RE 

1.30 

ION 

1.00 

TO 

2.36 

' N 

7.28 

AN 

1.08 

ENT 

0.98 

A. 

2.09 

1 ■ 

6.77 

HE 

1.08 

FOR 

0.76 

IN ■ 

1.77 

R 

6.64 

AR 

1.02 

TIO 

0.75 

THAT 

1.25 

S 

6.46 

EN 

1.02 

ERE 

0.69 

IS 

1.03 

H 

5.85 

T1 

1.02 

HER 

0.68 

I 

0.94 

D 

4.11 

TC 

0.98 

ATE 

0.66 

IT 

0.93 

L 

3.60 

AT 

0.88 

VER 

0.63 

FOR 

0.77 

C 

2.93 

ON 

0.84 

TER 

0.62 

AS 

0.76 

F 

. : 2.88 .. 

HA 

0.84 

THA 

0.62 

wira 

, 0.76 , . 


'■ 2.77 ■■ 

OU 

0.72 

ATI 

0.59 

WAS 

0.72 ^ 

M 

2.62 

IT 

0.71 

HAT 

0.55 

HIS 

0.71 

P 

2.15 

ES 

0.69 

ERS 

0.54 

HE 

0.71 

Y 

1.51 

ST 

0.68 

HIS 

0.52 

BE 

0.63 

. -w:- 

1.49 

OR 

0.68 

RES 

0.50 

NOT 

0.61 

G 

1.39 

NT 

0.67 

ILL 

0.47 

BY 

0.57 

B 

1.28 

HI 

0.66 

ARE 

0.46 

BUT 

0.56 

V 

1.00 

EA 

0.64 

CON 

0.45 : 

liAVE 

0.55 “ . 

K 

0.42 

VE 

0.64 

NCE 

0.43 

YOU 7 

0.55 

X 

0.30 

CO 

0.59 

ALL 

0.44 

WHICH 

0.53 

J 

0.23 

DE 

0.55 

EVE 

0.44 

ARE 

0.50 

Q 

; 0.14 

RA 

0.55 

ITH 

0.44 

ON 

0.47 

z 

0.09 

RO 

0.55 

11ED 

0.44 

OR 

0.45 


Statistics on the frequency of occurrences of letters, digrams, trigrams, and words 
allow an easy cryptanalysis of messages encrypted using the generalized Caesar 
cipher. Information like this is essential in breaking more sophisticated schemas. 


this statistical information makes it easy 
to find the encryption key: the most fre- 
cjuently occurring letter in the cipher- 
text is located and then the number of 
characters between that letter and the 
letter e is determined. The number of 
characters between these two letters is 
the shift amount, which is the key to 
this form of encryption. 

Besides knowing the frequency dis¬ 
tribution of single characters, it is im¬ 
portant to know the frequency distribu¬ 
tion of pairs of letters (digrams) and 
triplets of letters (trigrams), along with 
the frequency of letters that begin and 
end words, the frequency of types of 
punctuation, etc. (The most common 
digram is th and the most common tri¬ 
gram and word is the.) 

A popular and more potent form of 
generalizing the substitution cipher is 
the Vigenere cipher, which employs the 
table shown in figure 4. A code word is 
used to determine which of the 26 pos¬ 
sible shifted alphabets shown in the 
table is used for the substitution of a 
given character. This illustrates the pro¬ 
cedure using software as the key. 

The key is repeated as many times 
as necessary to give a string as long as 
the message. Each letter in the key de¬ 
termines the substitution alphabet to be 
used for the corresponding letter in the 
plaintext. For example, 5 determines 
that the alphabet given in the row that 
begins with s should be used to find 
the substitution for /, which is /; o de¬ 
termines that the alphabet in the row 
beginning with o should be used to 
find the substitution for h, which is v\ 
and so on to the end. 

The beauty of this form is that the 
same plaintext letter is not always 
mapped into the same ciphertext letter. 
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“This is a beautifully 
documented, incredibly 
comprehensive set of 
C Function Libraries.” 

— Dr. Dobb’s Journal 



COMPLETE 

SOURCES 


PACK I: Building Blocks I 

250 Functions: DOS, 
Printer, Video, Asynch 


$149 


PACK 2: Database 

100 Functions: B-Trees, 
Variable Records 


$399 


PACK 3: Communications 

135 Functions: Smart- 
modem™, Xon/Xoff, 
Modem-7, X-Modem 


$149 


PACK 4: Building Blocks II 

100 Functions: Dates, 

Text Windows, 

Pull-down Menus 
Data Compression 


$149 


PACK 5: Mathematics I 

35 Functions: Log, Trig, 
Square Root 


$99 


PACK 6: Utilities I 

Archive, Diff, Replace, Scan, 
Wipe (Executable Files only) 


$99 


Lattice™, Microsoft^”, DeSmet™, 
CI-86™ Compilers on IBM PC/XT/AT™ 
Small and Large Memory Models, 
Credit cards accepted 
(S7.00 handling/Mass. add 5%) 




SOfTWflRE 

tiORizons 

inc. 


165 Bedford Street 
Burlington, Mass. 01803 
(617) 273-4711 
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FIGURE 4: Vigenere Scjucov 


Plaintext 

a 

b 

c 

d 

e 

f 

8 

h 

i 

i 

k 

1 

m 

n 

0 

P 

q 

r 

s 

t 

u 

V 

w 

X 

y 
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A 

B 

C 

D 

E 

F 

G 
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I 

J 

K 

L 
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N 

0 

P 

Q 

R 

S 

T 
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V 

W 

X 

Y 

Z 

b 

B 

C 

D 

E 

F 

G 

H 

I 
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Sample encryption 

Key; soft wa r esoftw aresoft 

Plaintext: this is a secret message 

Ciphertext: Ivnl es r wwqwxp mvwkolx 


In the Vigenere cipher, a code word is used to determine which of the 26 
possible shifted alphabets shown in the Vigenere Square above is used for the 
substitution of a given character in the plaintext. The code word (software, in 
this example) is repeated as many times as is necessary. 


HGURE 5j Coliinniar Transposttioii 


Key: 

Order: 


hector 
3 2 1 6 4 5 


M 

E 

E 

T M E 

B 

Y 

T 

H E B 

R 

I 

D 

G E 


Plaintext: 

MEET ME BY THE BRIDGE 
Ciphertext: 

etd evi nibr mee eb dig 

I I I ^ 

_J I 


The ciphertext is created by reading columns of text, starting with the text under 
the letter in the key that is closest to the beginning of the alphabet, followed by the 
next closest letter and so on. In this example HECTOR is the key. 


For example, the first e becomes w, but 
the second e becomes jc. Although this 
makes the cryptanalysis more difficult, 
relatively simple ways of breaking the 
Vigenere cipher still exist. 

Only one method of encryption— 
the one-time-pad —is fully secure or un¬ 
breakable, meaning that the cryptanalyst 
obtains no information whatsoever from 
his intercepted ciphertext. No other 
known form of encryption can be math¬ 


ematically proven to be unbreakable. In 
all other cases the best that can be 
done is to estimate the difficulty of 
breaking the encryption, assuming that 
the intruder would be able to use a 
chosen plaintext or knoum plaintext 
attack. The estimate is usually made in 
terms of the number of CPU hours of 
mainframe time required to find the 
key. Of course, such estimates are not 
totally reliable, because someone could 
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invent a more efficient algorithm for 
breaking the cipher than was used in 
the original estimate. 

In other words, without a rigorous 
mathematical proof a cipher may not be 
as strong as even the most pessimistic 
estimates claim. Finding rigorous math¬ 
ematical estimates of cryptographic 
strength involves using the discipline 
known as computational complexity 
theory and is an active research area. 

Understanding the one-time-pad 
encryption method requires a knowl¬ 
edge of the exclusive-or operation, 
usually symbolized as XOR. The follow¬ 
ing table defines XOR as it relates to 
the binary values 0 and 1. 

A B AXORB 

1 1 0 

1 0 1 

0 11 
0 0 0 

Assume that the message to be en¬ 
crypted is n bits long and that a truly 
random string of n bits is generated as 
the key. (Finding a truly random bit 
string is not easy. Computer language 
implementations of random-number 
generators are only pseudo-random, be¬ 
cause they have regularities with a rela¬ 
tively short repetition period.) Perform¬ 
ing an XOR between the message and 
the key, which can never be used again, 
gives the unbreakable one-time-pad. 

This form of substitution cipher is 
extremely clumsy, because the key can 
be used only once and is always at least 
as long as the message. The secure dis¬ 
tribution of keys is a formidable prob¬ 
lem. Despite this difficulty, the Soviet 
Union is reported to use this method 
for its most sensitive communications. 

Each of the various forms of substi¬ 
tution ciphers can be used in stream 
encryption, in which one character at a 
time is encrypted. Transposition ci¬ 
phers, such as the Greek scytale, must 
be performed on blocks of plaintext 
and hence can be used only in some 
form of block encryption. 

A common transposition cipher 
that allows for a more interesting key 
than the radius of the cylinder of the 
scytale is the columnar transposition. 

The encryption is keyed by a word or 
phrase that has no repeated letters. In 
the example given in figure 5, hector is 
used as the key. The key allows the col¬ 
umns to be numbered, column 1 being 
under the key letter closest to the be¬ 
ginning of the alphabet (in this case, c), 
column 2 being under the key letter 
next closest to the start of the alphabet 
(in this case, e), etc. The ciphertext is 
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created using the columns of text start¬ 
ing with the column whose key letter is 
closest to the beginning of the alphabet 
followed by the column of text under 
the letter next closest to the beginning 
of the alphabet, and so on. 

Long keys generated by sequences 
of pseudo-random numbers that deter¬ 
mine the order of transposition or per¬ 
mutation of the characters in the block 
permit a generalization of the transposi¬ 
tion method. A concrete example of this 
method is given in the simple utility 
program for encryption presented in 
listing 1. Although transposition main¬ 
tains the frequency of occurrences of 
each character, all digrams, trigrams, 
etc., are necessarily broken up. 

WARTIME DEVELOPMENTS 

As the need for encryption increased in 
modern times, various machines were 
devised to speed up the process of en¬ 
ciphering messages. One example of 
such a machine is the Hagelin C-48, 
widely used by Americans during World 
War II and the Korean War; it had the 
military designation M-209. 

The Hagelin C-48’s method closely 
resembles those of the Vigenere cipher 
discussed above. The two major compo 
nents are the key wheels, which gener¬ 
ate a long pseudo-random sequence of 
6-bit groups, and the cage, which trans¬ 
forms the 6-bit groups into charaaers. 
The key is chosen by making initial ad¬ 
justments to the key wheels. For a com¬ 
plete mechanical description of the ma¬ 
chine, see Kahn’s The Code Breakers. 
According to W. Diffie and M. Heilman 
{IEEE, March 1979, pages 397-427), 
using modern techniques, attacks of the 
known-plaintext type on ciphertext 
created by this machine can succeed 
with only 50 to 100 characters of text, 
and ciphertext-only attacks can succeed 
with only 1,000 to 2,000 characters. 

The most important cryptographic 
device in World War II was the rotor 
machine. These machines remained 
dominant until the 1950s. In this class 
are the SIGABA, the highest-level Ameri 
can system; the British TYPEX; and the 
German ENIGMA Rotor machines are 
generalized transposition ciphers. The 
Code Breakers (Kahn 1967) tells the fas¬ 
cinating story of how these machines 
operated and how the German ENIGMA 
codes were broken. 

The first electronic digital comput¬ 
er, the Colossus, was built by the British 
for the deciphering of the German 
ENIGMA code. See A History of Com¬ 
puting in the Twentieth Century, (Me¬ 
tropolis et al. 1980). The Colossus be¬ 
came operational in December 1943, 


six months earlier than the Mark I at 
Harvard University, which most people 
consider to be the oldest computer. 

The breaking of the German code, a 
combined effort of the Polish and Brit¬ 
ish forces, and the breaking of the Japa¬ 
nese code by the Americans played a 
central role in World War II military in¬ 
telligence. The best estimates are that 
the Pacific War alone was shortened by 
one year because of the breaking of the 
Japanese code. 

The two main applications of en¬ 
cryption for microcomputers are in 
communications and file security. As 
more micros are networked together it 
becomes increasingly difficult to main¬ 
tain control over sensitive data. Even 
relatively small local area networks of¬ 
ten go between buildings or in areas 
that are easily subjected to wiretapping. 

Although wiretapping may not be a 
threat, users nonetheless may wish to 
have more assurance that data going 
out on the common bus are secure 
from being read or modified by other 
users on the same network. Of course, 
if the network hardware and software 
were perfect, each user would be effec¬ 
tively separated from his neighbor, but 
such perfeaion is far from the real 
world. In the case of national networks 



Encryption machines such as these 
two shown here played a significant 
role in World War II. The Hagelin 
C-48 (top) used a substitution cipher 
similar to the Vigenere, and the O.M.I. 
rotor cipher machine (bottom) used a 
transposition type cipher. 
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the problem is more severe because 
there are many sites for wiretaps. It is 
possible to set up a microwave receiver 
to obtain all data flowing through an 
important part of the network. 

In networks, maximum security is 
obtained by encrypting in the same 
place where the data is generated or 
used, whether it be a micro or main¬ 
frame. The encrypted file is decrypted 
at the receiver’s end. 

Several difficulties with this scheme 
do exist. One problem is how the key 
for encryption is to be transmitted to 
the desired receiver. In simple situa¬ 
tions it can be sent in the mail or en¬ 
crypted inside another message, but the 
problem is severe in some situations. 

For example, a large financial insti¬ 
tution with many branches must have a 
high level of security for its financial 
transactions. Say the institution has n 
sites, which may be any type of comput¬ 
er, that require secure communications. 
To maintain security the institution 
wishes to change its keys at least once a 
day. In general, the more frequently 
keys are changed the more secure the 
system. Each of the n sites wishes to 
communicate securely with every other 
site, so there are n{n-\)ll distinct pairs. 
Even a modest «=100 means that 4,950 
keys must be changed each day. 

In a more specific example, the 
world’s largest private bank, Citicorp, 
has 2,789 offices throughout the world. 
Assuming that each office has only one 
site that requires secure communication 
with all other sites, 3,887,866 keys must 
be securely distributed each time new 
keys are desired. In very sensitive situa¬ 
tions it is not adequate to use an old 
key to encrypt the new key, because 
that could be giving the new key away. 

These remarks alone make it clear 
that the secure distribution of keys is a 
major problem. Part 2 of this article will 
look at the public-key-encryption 
scheme of Diffie and Heilman, which 
solves this problem with great elegance. 

Another problem that is not solved 
by end-to-end encryption as described 
above is how to thwart traffic analysis— 
that is, how to prevent someone from 
keeping track of the overall flow of 
message traffic. Because in end-to-end 
encryption the message headers con¬ 
taining the addresses of the sender and 
the receiver must be plaintext in order 
for the network to properly route mes¬ 
sages, an intruder can always find out 
who is doing a lot of communicating, 
even if the messages themselves cannot 
actually be deciphered. 

Obviously, traffic analysis can be an 
important piece of intelligence in a mil- 
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itaiy situation; it can also be of use in 
some commercial situations. (For exam¬ 
ple, a big deal must be afoot judging 
from the amount of traffic between a 
certain company’s Dallas and San Fran¬ 
cisco branches. . . .) Traffic analysis 
can be thwarted by inserting dummy 
messages into the traffic flow, but this 
also has the adverse effect of increasing 
the overhead on the network. 

One method that reduces the 
chances of traffic analysis is link encryp¬ 
tion. In link encryption, the packets are 
entirely encrypted (including the head¬ 


ers) between the nodes and entirely 
plaintext within each node. In addition 
to reducing the traffic analysis problem, 
link encryption sometimes makes the 
key distribution problem easier to 
solve. This method suffers, however, 
from a reliance on the correctness of 
the routing system within each node. 
Any mistakes in routing can compro¬ 
mise the security of the system. 

Aside from communications secu¬ 
rity, encryption can be used to enhance 
file security. The millionaire program¬ 
mer mentioned at the beginning of this 


article knew that security is not guaran¬ 
teed even in operating systems that 
have password protection for individual 
files. Many languages, especially assem¬ 
bly language, can access any region in 
memoiy^ or any system resource in 
most microcomputers. 

The problem lies with the limita¬ 
tions of most microcomputer hardware. 
In contrast to mini and mainframe com¬ 
puters, which have hardware-enforced 
privilege domains made up of regions 
of memory and selected computer re¬ 
sources that cannot be accessed by ap¬ 
plication programs, microcomputers 
generally use central processors in the 
class of the Intel 8088, which cannot 
distinguish between operating system 
commands and those of applications 
programs. Therefore, anyone with a 
good working knowledge of systems 
programming usually can defeat most 
any non-hardware-enforced security sys¬ 
tem. For this reason the millionaire 
programmer’s files on the microcom¬ 
puter hard disk that he shared with 
others were not secure. 

In the sample program presented 
in listing 1, two rather long keys are 
generated using a pseudo-random- 
number generator. The keys, along with 
the encryption and decryption program, 
are stored on a separate floppy, called 
the Decryption-Encryption Floppy 
(DEF). When decryption or encryption 
of a file is needed, the DEF is inserted 
and the program is run. Thus, only one 
DEF needs to be secured. It can be 
locked when not in use or given to 
someone else to use for legitimate file 
access. Because separate keys can be 
placed on different DEFs, secure separa¬ 
tion of files can be obtained. 

The use of DEFs may not be the 
most convenient method, but it is cer¬ 
tainly inexpensive and it offers a rela¬ 
tively high degree of security for both 
files and communications. As with any 
other files, the programs on the DEF, 
the key file, and the encrypted files 
must be carefully backed up. Losing 
your car keys just requires a locksmith 
to fit a new key to your ignition; losing 
an encryption key is a loss of all the 
files encrypted under that key. In¬ 
creased security has its price. 

AN ENCRYPTION EXAMPLE 

Although both substitution and transpo¬ 
sition ciphers can be broken with rela¬ 
tive ease, when they are applied succes¬ 
sively to the same plaintext a consider¬ 
ably more secure product cipher is gen¬ 
erated. Concatenation of product ci¬ 
phers again increases cryptographic 
strength. Another way of increasing 
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knock five bucks off the price. 


XTC outperforms any other program¬ 
mable editor on all IBM /PC, /XT, and /AT 
computers (and true compatibles). XTC 
even works with your Sidekick and Turbo 
Pascal from Borland! 


To get your copy of XTC now, order 
it over the phone — we can ship it 
the same day! Or, you can send in 
an order, just like this one: 

XTC.99 bucks 

Shipping and Insurance.3.50 

Wash. res. add tax:.7.99 

Want it COD? Add this.1.65 

TOTAL IT UR AND SEND IT OUlCK! 



These windows are 
really great! You can 
see several files at 
once — even different 
parts of the same file. 
That means you've got 
declarations in front of 
you while you're look¬ 
ing at the code that 
uses them! 



Box 266 • Cheney, WA 99004 • USA • (509) 235-8088 

Sidekick and Turbo Pascal are trademarks of 
Borland, International. Wordstar is a trademark of 
MicroPro. Wendin and XTC are trademarks of Wen- 
din, Inc. 
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BUSBOARD SAVES TIME 


In the vertical market world, the 
name of the game is getting your PC 
based product to market in less time 
and for less money. Busboard is 
modular which makes product devel¬ 
opment easier. If the design needs to 
be changed, just change a module. 
And since Busboard is modular, you 
never pay for features you don’t 
need. 

Since your product may change over 
time, Busboard allows changes in 
board configuration without requir¬ 
ing radical new software and hard¬ 
ware development. 

3 Busboards to Choose From! 

• Busboard -Socketed for up to 
512K of memory in 64K incre¬ 
ments. Up to 8 Busmodules may 
be added without using more than 
one slot in an IBM PC. 

• Busboard MPC- A packaged com¬ 
bination of the Busboard with a 
Clock Calendar Module is the per¬ 
fect add-on for PC’s with a serial 
or parallel port already built-in. 

• I/O Busboard-A low-cost board 
with the ability to add up to 8 
modules. Also features a bread¬ 
board area for your own circuits. 

More Modules For Greater Design 
Flexibility 

Asynchronous Communication 
Module -This module can be con¬ 
figured as Coml, Com2 or with the 
Busboard Multicom software as 
Com 3-14. Features straps for mo¬ 
dem control handshaking, interrupt 
level and interrupt status. Cabling 
options include DB25, DB37 and 
RJ45. 

Parallel Printer Interface - Provides 
an IBM compatible Printer Interface 
which can be configured for LPTl, 
LPT2 orLPTS. 



Modules front and back 


Clock Calendar -Provides a crystal 
controlled chronograph which pro¬ 
vides the accurate time and date each 
time the computer is powered up. 
Includes clock set software. 

300 Baud Auto-Answer Auto-Dial 
Modem - Features auto-answer and 
auto-dial in tone or pulse. Ideal for 
remote diagnostics requiring reliable 
low speed communications. Sup¬ 
plied with a complete communi¬ 
cations program, requires an Async 
Module listed above. 


Busdrive™ Ramdisk Utility 
BusspooP*" Printer Spooler 
BusComm Multiple Async Driver 
and Subroutine Package 
Multidrive 5" Standard and 5" High 
Capacity Drive Utility 

Save Your Time! If you’re develop¬ 
ing a PC based product, you owe it 
to yourself to specify the Aquix Bus- 
board. Busboard saves you both time 
and money through modularity. 


Monochrome Display Adapter -A 
complete IBM compatible Mono¬ 
chrome Display controller on a mod¬ 
ule. A version for low cost composite 
video monitors is also available. 

24 Bit I/O Module - 8255 PPI based 
module provides 24 bits of binary 
control inputs or outputs. Features 
selectable address decoding, external 
cable configuration, and half the 
board is available for prototyping. 

Other Modules Available 

16 Channel, 8 Bit A/D Converter 
Prototyping Module 
5" High Capacity Floppy Controller 
Game I/O Module 


To hear more about the Busboard 
Modular expansion products^ call 
today at (714) 666-1050 or drop us 
a line at 4051 E. La Palma Ave., 
Anaheim, CA 92807 


Aauix 

ADVANCED SYSTEMS CORPORATION 
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Strength is to use long keys. In this 
case, the key space (the space required 
by all possible keys) is exceedingly 
large, which rules out any exhaustive 
key-search techniques. 

Key-search techniques are brute- 
force methods that, assuming the en¬ 
cryption algorithm is known, try to de¬ 
crypt a ciphenext by trying every possi¬ 
ble key. For example, exhaustive search 
techniques for the Data Encryption 
Standard, to be described in part two of 
this article, must consider approxi¬ 
mately 7.21E16 keys, because the key is 


56 bits long and there are thus 2^^ pos¬ 
sible keys. As will be explained in the 
second part of this article, some experts 
consider this to be too small a number. 

In some applications long keys are 
impractical, but they present no prob¬ 
lems when used with the method in 
listing 1, because they are automatically 
stored on the DEE. Listing 1, KEY- 
GEN.PAS (written in Turbo Pascal), gen¬ 
erates two pseudo-random keys: one 
key 128 integers long with integers 
ranging from 0 to 128 for substitution, 
and a 64-integer key with integers rang¬ 


ing from 0 to 64 for transposition. If the 
random-number generator were truly 
random, the key space would contain 
21280 ^ or 2.08E385, keys. In this case it is 
safe to say that exhaustive key searches 
are out of the question for even the 
most exotic computers of the future. 

However, although I do not know 
what Turbo Pascal’s random-number 
generation algorithm is, it is certainly 
not truly random; thus, the real key 
space is no doubt much smaller than 
the monster number just quoted. In any 
case, it is possible that more intelligent 
approaches than exhaustive searching 
could break the simple encryption algo¬ 
rithm used in listing 1. 

The substitution key is generated 
by simply putting 128 pseudo-random 
numbers, ranging from 0 to 128, in an 
array called subKey. The transposition 
key is made by generating an integer 
array with consecutive integers 1 
through 64 and then swapping them 
within the array using the pseudo-ran¬ 
dom-number generator to give trans- 
Key. After checking that the elements of 
transKey add up to the sum of the in¬ 
tegers 1 through 64, the program then 
writes these keys to the file called key- 
file. Keyfile is read by the main pro¬ 
gram for encryption and decryption. 

The built-in function randomize is 
called twice to insure that the seed for 
each use of the pseudo-random-number 
generator is different. 

The encryption program requires 
that careful track be kept of which files 
are encrypted under which keys. It is 
best to change keys infrequently and to 
write-protect the DEE so that new keys 
are not unwittingly generated. If an at¬ 
tempt to decrypt a file with the wrong 
key is made, the mistake will be imme¬ 
diately evident; encrypting the file by 
the same key will undo the mistake. 

Listing 2, ENCIPHER.PAS (also writ¬ 
ten in Turbo Pascal), both encrypts and 
decrypts files. After the procedure ini¬ 
tialize reads in the two keys in keyfile, 
the user is prompted to specify encryp¬ 
tion or decryption. If encryption is de¬ 
sired, the procedure readfile reads in 
the file to be encrypted and finds the 
file size. All reads and writes are done 
through the Turbo procedures Block- 
Read and BlockWrite, which are faster 
than the standard read and write proce¬ 
dures. These procedures operate on 
blocks of 128 bytes, which is also the 
size chosen for the program’s block 
form of encryption. 

The procedure encrypt performs a 
substitution using subKey, after which 
procedure transpose performs a trans¬ 
position that transposes 64 characters 


Advanced 

Screen Management 
made easy 

Now a professional software tool from 
Creative Solutions. 


TM 


WINDOWS FOR C 

More than a window display system, 

WINDOWS FOR C is a video tool kit for all 
screen management tasks. 

■ Pop-up menus and help hies 

■ Auto memory management 

■ Keyboard interpreter 

■ Word wrap 

■ Auto scroll 

■ Highlighting 

■ Color control 

■ Overlay and restore 

■ Plus a library of over 50 
building block subroutines 

Designed for enhanced portability. 
Easy to learn, easy to use. 

Once you’ve tried WINDOWS FOR C, 
you’ll wonder how you ever managed without it. 

Full support for IBM PC/XT/AT and compatibles, plus interfaces for non-IBM computers; 
Lattice C, CI-C86, Mark Wm. C, Aztec C, Microsoft C, DeSmet C (PC/MSDOS), 


NEWVer. 3.1 

Enhanced portability. 

Topview compatible. 

WINDOWS FOR C $195 

(specify compiler & version) 

Demo disk and manual $ 30 
(applies toward purchase) 

Full source available. 

No royalties. 




b i 


p 


1 



^ m 


Creative Solutions 

21 Elm Ave., Box T4, 
Richford,VT 05476 

802-848-7738 

Master Card & Visa Accepted 
Shipping $2.50 
VT residents add 4% tax. 
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Move over, Crosstalk® ... 



The NightOwl's in town 
and he's packing a 
1,6-bit MEX! 


Last year, the NightOwl 
delivered MEX, the 
Modem Executive that 
tamed the 8-bit com¬ 
munications frontier. 

This year, he's doubled 
his byte with MEX-PC — 
the supercharged 16-bit 
communications pack¬ 
age for the IBM-PC — 
and he's looking to take 
on the big boys, feature 
for feature. 

QC plus $5 for shipping 
J J and handling 

(includes MEX-PC software and com¬ 
plete manual) 


Supports all popular modems • Pro¬ 
grammable for unattended 
operation • Extensive HELP 
overlay • Auto-dial and redial 
• Alternate long distance dialing 
(ALD) • "List" dialing with auto¬ 
matic baud switching • Instant de¬ 
fining of IBM-PC function keys • 

Fast creation of custom "smart" 
phone directories • All popular 
protocols — extended Christensen 
XMODEM (Checksum and CRC) Com¬ 
puServe A. ASCII (X-on, X-otf) odd- 
even-none bit parity • A CLONE 
routine for unlimited creation of cus¬ 
tomized versions • Full access to 
your own operating system and soft¬ 
ware while logged onto a host 
system • Delay-adjustable Break 
key • DOS-compatible commands 
• Supports all monitors, port 
switching, named directories, on-line 
printing • IBM-PC-XT-AT — all DOS 
levels • 110 to 19,200 baud on most 
equipment • Source code for any 
overlay available 


"Individually, each of these fea¬ 
tures enhances the experience 
of telecomputing, but together 
they add up to enormous 
power and flexibility. . . one 
of the most innovative and so¬ 
phisticated communications 
packages available. . . MEX has 
been greeted with universal ac¬ 
claim. " 

That's how Link-Up magazine 
described the 8 (D 80 version of 
MEX last September. Now, 
there's MEX-PC! 

You've struggled with over¬ 
priced, so-called smart termi¬ 
nal software long enough. 

Now, experience the genius, 
the economy, the power! of 
MEX-PC 



Give us a call at 1-800-NITEOWL 

(in Wisconsin, call 414-563-4013) 



Qosstalk XVI is a trademark of Microstuf, Inc, Atlanta, GA 

MEX-PC is a trademark of NightOwl Software, Inc, Rt. 1, Box 7, Fort Atkinson, Wl 53538 
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with the next 64 characters using trans- 
Key. The resulting product cipher is 
then subjected to another substitution 
by procedure logicalXor, which per¬ 
forms a logical XOR of the file with 
subKey. Both substitution procedures 
use the entire 256-character extended 
ASCII code. Finally, the ciphertext is 
written out by the procedure writeFile. 
The decryption process basically just re¬ 
verses the steps described above. 

Along the way in this process, vari¬ 
ous safety checks are performed, be¬ 
cause a faulty encryption or decryption 


program can function like an extremely 
effective deletion program. For exam¬ 
ple, just before the encrypted file is 
written over the plaintext, the user is 
asked if this substitution is really what 
is wanted. If the answer is no, the origi¬ 
nal file is left intact and no overwrite 
occurs. If the answer is yes, the original 
file is overwritten with the encrypted 
file and given the extension .ENC. When 
the file is decrypted, it is given the ex¬ 
tension .CLR. It is important to write 
over the original file and not just to del¬ 
ete it. In PC-DOS and other operating 


systems, deleted files are still intact, 
ready to be gathered up by any number 
of utility programs, such as the Nonon 
Utility Unerase. 

The procedure writeFile also has a 
procedure fileExist that checks to see 
that the change in file name generated 
by the encryption or decryption does 
not conflict with an already existing file. 
If it does, the original file name is re¬ 
tained and the user receives a warning. 

Any type of file, whether machine 
language or text, can be encrypted. It is 
also possible to encrypt the same file 
more than once, although the program 
will send warning messages about file¬ 
name conflicts, as it should. If a file is 
triply encrypted, it will require a triple 
decryption. The program is quite fast, in 
part because of the BlockWrite and 
BlockRead procedures; thus, encrypting 
even large files is a matter of seconds. 

When first experimenting with this 
program, be sure that all files to be en¬ 
crypted or decrypted are properly 
backed up. Also, don’t panic if the TYPE 
command produces a file that seems 
extremely short, because the first Ctrl-Z 
generated by the encryption will be rec¬ 
ognized by TYPE as an end-of-file mark. 

Because of uncertainties mentioned 
about the pseudo-random-number gen¬ 
erator and because it is difficult to accu¬ 
rately assess the cryptographic strength 
of a given algorithm, it is hard to say 
just how strong the above algorithm is. 
It seems adequate for modest security 
needs, but never underestimate the tal¬ 
ent of good cryptanalysts. I make no 
claims for the strength of the algorithm. 

Other encryption methods—for ex¬ 
ample, the Data Encryption Standard 
approved by the National Bureau of 
Standards for commercial use and the 
Public Key System implementation of 
Rivset, Shamir, and Adleman—^will be 
discussed in the second part of this arti¬ 
cle. These encryption schemes are com¬ 
mercially available for the PC. 
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BREAK THROUGH THE 640K BYTES 

EXECUTABLE memory barrier 

WITH 

AKdute'i Soltek 

Mega Byte 

MEMORY EXPANSION BOARD (MB-PC) 

FOR IBM* AND COMPATIBLE PERSONAL COMPUTERS 


• MEGABYTE is the only way you can have programs larger than 640K execute on 
an IBM-PC without overlays. 

• MEGABYTE vastly extends the data capabilities of database programs such as 
LOTUS 1-2-3, FRAMEWORK and SYMPHONY. 

• MEGABYTE allows programs written to utilize memory above 1 megabyte in an 
IBM-AT to execute on a PC or XT without modification. 

• MEGABYTE supports two basic modes of operation. 

DOS Mode: Up to 960K of directly accessible memory. 

Completely transparent to “well behaved programs”. 

Extra Memory Mode: Up to 1 megabyte of additional memory. 

Completely compatible with IBM VDISK (DOS 3.0). 

• OTHER FEATURES: 

RESET button to allow a “warm boot”. 

Supports 64K and 256 RAMS, allowing numerous configuration options. 
Full 8088 8MHz support. 


AfCdune'i So( toie 

Corporation 

20863 Stevens Creek Blvd., B2-C, Cupertino, CA 95014 

(408) 253-7515 

*IBM is a registered trademark of International Business Machines Corporation. 
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sales have , ^^ttiuserversion 1 ipjcfU/nowruns.T g^^ts 

NOW, THE RIGHT CHOICE 
IS EASIER THAN EVER. 



THE TRUE MULTI-USER APPLICATION DEVELOPMENT DATA BASE 


DATA ACCESS CORPORATION 

8525 SW129 Terrace, Miami, FL 33156-6565 (305) 238-0012 
Telex 469021 DATA ACCESS Cl 

Compatible with MSDOS, PC-DOS, CP/M, CP/M-86, MP/M-86, TurboDOS, Novell Sharenet, PC-Net, Molecular N-Star, 

Micromation M/Net, Action DPC/OS, OMNINET, IBM PC w/Corvus and OSM Muse. 

MSDOS is a trademark of Microsoft. CP/M and MP/M are trademarks of Digital Research. Dataplex and FlexKeys are trademarks of Data Access Corp. 

dBASE n is a trademark of Ashton-Tate 
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LISTING 1: KEYGEN.PAS 

PROGRAM keygen; 

„UR+1 - _ 

TYPE 

subrangel = 1..128; 
subrangeZ = 1..64; 

VAR 

i: subrangel; 
j: subrange2; 
sum^keysum: INTEGER; 

SubKey: ARRAYCl..128] OF INTEGER; 
transKey: ARRAY[1..64] OF INTEGER; 
datafile: TEXT; 


PROCEDURE subKeygen; 

BEGIN 

RANDOMIZE; 

FOR i:=l TO 128 DO subKeyCi]:=RAND0M(128); 
END; 

PROCEDURE swap(VAR left,right: INTEGER); 

VAR 

teropStore: INTEGER; 

BEGIN 

tempStore:=left; 

left:=right; 

right:=tenipStore; 

END; 

PROCEDURE transKeygen; 

VAR 

r: INTEGER; 

BEGIN 

RANDOMIZE; 

FOR j: = l TO 64 DO transKey[j3;»j; 

FOR j:=l TO 64 DO 
BEGIN 

r:=RAND0M(65); 

IF r = 0 THEN r:*l; 


PROLOG-86'” 

Become Familiar in One Evening 

Thorough tutorials are designed to help learn the PROLOG 
language quickly. The interactive PROLOG-86 Interpreter gives 
immediate feedback. In a few hours you will begin to feel comfort¬ 
able with it. In a few days you are likely to know enough to modify 
some of the more sophisticated sample programs. 

Sample Programs are Included like: 

■ an EXPERT SYSTEM 

■ a NATURAL LANGUAGE INTERFACE 

(it generates a dBASE II “DISPLAY” command) 

■ a GAME (it takes less than 1 page of PROLOG-86) 


PROTOTYPE Ideas and Applications QUICKLY 

1 or 2 pages of PROLOG is often equivalent to 10 or 15 pages in 
“C” or PASCAL It is a different way of thinking. 

Describe the FACTS and RULES without concern for what the 
computer will have to do. Maybe you will rewrite in another 
programming language when you are done. 

Programming Experience is not required but a logical mind is. 
PROLOG-86 supports the de facto STANDARD established in 
“Programming in Prolog.” 


CONTEST: Win $1,000. Ask about it. Deadline of 4/30/85. 

AVAILABILITY: PROLOG-86 runs on MSDOS, PCDOS, 
IBM AT or CPM-86 machines. We provide most formats. The price 
of PROLOG-86 is only $125. 


Full Refund if not 
satisfied during 
first 30 days. 

800-821-2492 


^Solution 

<l^yStOfT1S 

335-1^ UjQshington Street 
Noruuell. Mfl 02061 

617-659-1571 
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swap(transKeyCj].transKey[r]); 

END; 

END; 

begin 

subKeygen; 
transKeygen; 
sum:=0; keysum:=0; 

FOR j:=l TO 64 00 
BEGIN 

sum:=sum+j; 

keysum:®transKeyCj] + keysum; 

END; 

WRITELN('Sum =',sum,' Keysum keysum); 
ASSIGN(datafile,'keyfile'); 

REWRITE(ddtafile); 

FOR i: = l TO 128 00 WRITE(datafi1e.subKeyC13,' '); 

WRITELN(dataflle); 

FOR j:=l TO 64 00 WRITEtdatafile,transKey[j],' '); 
CLOSE(datafile); 

END. 


LISTING 2: ENCIPHER.PAS 

PROGRAM ENCIPH£R(fi1eName); 


TYPE 

extension = STRING[43; 
name = STRINGC14]; 

VAR 

fileName: FILE; 
i, stop, blocks: INTEGER; 
answer: CHAR; 
filein: name; 

transKey, subKey: ARRAY[0..127] OF INTEGER; 
buffer: ARRAYCO..MAXINT] OF CHAR; 
ext: extension; 


FUNCTION f11eExist(fileName: name): BOOLEAN; (Test to. 

see if file already exists.} 

VAR 

testFile: FILE; 

BEGIN 

A3SIGN(testFile, fileName); {$!-} 

RESETCtestFile); [$!+} 

IF lORESULT <> 0 THEN fileExist:= FALSE ELSE fileExist:=TRUe; 
END; 

PROCEDURE initialize; (Reads in the substitution and transposition 
keys from keyFile.) 

VAR 

dataFile: TEXT; 

BEGIN 

ASSIGN(dataFile,'keyFile'); 

RESET(dataFile); 

FOR i:= 0 TO 127 00 READCdataFile.subKeyCi]); 

REAOLN(dataFile); 

FOR i:= 0 TO 63 00 READtdataFile.transKeyCi]); 

CLOSE(dataFile); 

END; (of initialize} 

PROCEDURE transpose; (Transposes 64 characters with the next 64 
using the transpose key,} 

VAR 

tempstore: CHAR; 

switchindex, increment: INTEGER; 

BEGIN 

increment:= 63; i:= 0; 

WHILE i < stop DO 
BEGIN 

tempstore:= bufferCi]; 

switchlndex:= increment + transKey[i MOD 643; 
buffer[i]:= buffer[switchlndex3; 
buffer[switchlndex3:= tempstore; 
i:= 1+1; 

IF i MOD 64 = 0 THEN 
BEGIN 

i:= i + 64; 

increment:= increment + 128; 

END; 

END; 

END; (of transpose} 
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YOUR BUSMESS COMPUTBI 
IS HIDING OUT Wmi THE CIA 


And there’s a good reason for it. 

You see, AT&T recently redevelop¬ 
ed the business computer. The 
new AT&T 3B series is much more 
compact and easier to use than the 
old style business computers. The 3B 
series doesn’t need any special 
computer rooms or air-conditioning 
systems and it can be placed, ready 
to go, into nearly any office environ¬ 
ment. 

But, the one thing that the mighty 
B’s have in common with their ances¬ 
tors is capability They all use the 
AT&T WE™ 32000 microprocessor, 
the industry’s first true 32 bit chip in a 
system this size. More important, the 
3B series is designed to optimize the 
UNIX™ operating system—which 
only makes sense, because AT&T 
invented UNIX. 

No\y you’ve probably guessed that 
a computer line with this much going 
for it would only be found at a com¬ 
puter dealer with a lot going for him. 
That’s why your 3B is waiting for you 
at the CIA. 

CIA is Computer Integration 
Associates. We’re one of the few value 
added resellers nationwide that AT&T 
has selected to handle the 3B series. 



We’ve got the technical expertise that 
the 3B’s demand, and the support 
team to back them up. In fact. 
Computer Integration Associates is 
an expert at setting up computer sys¬ 
tems for businesses of all sizes with 
applications specialties in account¬ 
ing, manufacturing, legal, medical/ 
dental and financial systems. 

Our PC and Subsystems Division 
can assist you in upgrading your 
existing PC systems as well. CIA can 
provide solutions to all your business 
computing needs. 

So when you’re ready to take a look 
at the 3B Computer, or upgrade your 
existing system, you know what you 
have to do. Look them up at their only 
local hideout: Computer Integration 
Associates. 


Tell them Joe sent you. 


/. 





Computer 

Integration 

Associates 





UNIX is a trademark of Bell Laboratories 
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PROCEDURE logicdUor; {Performs a logical xor of the file with the 
substitution key.) 

BEGIN 

FOR i:= 0 TO stop - 1 DO 

buffer[i]:= CHR(ORD(buffer[i]) XOR subKeyCi MOD 128]); 

END; {of logicalXor} 

PROCEDURE readFile; {Reads in the file to be encrypted or decrypted 
and finds the file size.) 

BEGIN 

READLNifileIn); 

WRITELN; 

ASSIGN(fileName,fi1eIn); 

RESET(fileName); 

blocks:= FILESIZE(fileName); 

stop:= 128*blocks - 1; 

BLOCKREADIfileName,buffer,blocks); 

CLOSE(fileName); 

END; {of readFile) 

PROCEDURE writeFile(VAR ext: extension); {Writes the encrypted or 
decrypted file and renames with ext.) 
VAR 

period: INTEGER; 

BEGIN 

CASE answer OF 

•E’,*e‘: WRITELN{fileIn,' is to be ENCRYPTED. Enter Y or N.'); 
'D',*d’: WRITELNCfileIn,' is to be DECRYPTED. Enter Y or N.'); 
END; 

READLN(answer); 

IF answer IN Cy'.'Y*] THEN 
BEGIN 

REWRITE(fileName); 

BLOCKWRITE(fileName,buffer,blocks); 

CLOSE!filename); 
period:= P0S('.'.filein); 

IF period > 0 THEN DELETE!filein,period,4); 
filein:* filein + ext; 

IF fileExist(fileln) THEN 

WRITELNCNOTE! DUPLICATE NAMES. ORIGINAL FILE NAME KEPT.'') 
ELSE RENAME(fi I'iName,filein); 

END 


ELSE WRITELN!'FINAL FILE NOT WRITTEN. ORIGINAL PILE INTACT;'); 
END; {of writeFile) 

PROCEDURE encrypt; {Encryption as substitution, transposition, 
and logical xor.) 

BEGIN 

WRITELN!'Enter the name of the file you wish to ENCRYPT:'); 
readFile; 

FOR i:= 0 TO stop-1 DO 

bufferCi]:* CHR!0RD{buffer[i]) + subKeyCi MOO 128]); 

transpose; 

logicalXor; 

ext:* *.enc'; 

writeFile!ext); 

END; {of encrypt) 

PROCEDURE decrypt; {Decryption as the inverse of encryption.) 

BEGIN 

WRITELNCEnter the name of the file you wish to DECRYPT’); 

readFile; 

logicalXor; 

transpose; 

FOR i:= 0 TO stop-1 00 

bufferCi]:* CHR!ORD!buffer[i]) - subKeyCi MOD 128]); 
ext:» ' .clr'; 
writeFile!ext); 

END; {of decrypt) 

{ ***** END OF PROCEDURES ***** ) 

BEGIN 

initialize; 

WRITELN!'Encrypt, Decrypt, or Terminate !£/0/T)?’); 

WRITELN; 

READLN!answer); 

CASE answer OF 
VE','e’: encrypt; 

'O','d'; decrypt; 

•T','t': WRITELN!’TERMINATING. NO ACTION TAKEN.'); 

ELSE WRITELN!'ILLEGAL RESPONSE. TERMINATING. NO ACTION TAKEN.'); 
END; 

END. 


FOR A FREE 

COPY OF THE 
FINEST 

PROGRAMMER'S 
EDITOR AVAILABLE 


DH 


DRIVER HARRIS SYSTEMS 

4 AIRPORT INDUSTRIAL CAMPUS 
PC. BOX 572 LIHLE FERRY. N.J. 07643 




CALL (201) 641-8660 
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Why is 

Betto’than 

BASIC? 


Here’s 6 Reasons Why 


1 640K. Now you can use the 
. full memory of your PC 
to develop large programs. 
. Structured. Create well 
organized programs using 
procedures and functions 
that are easily identified and 
understood and completely 
reusable ino future 
programs. Modular. Use 
procedures and functions 
grouped together to form 
“library modules” which are 
then available to you 
or anyone / else for 
future use. a. In^ractive. 
BetterBASIC acts like an 
interpreter because it 
responds to the users’ 
commands in an imme¬ 


diate mode. However, each 
statement is actually com 

5 piled as it is entered. 

. Extensible. Create your 
own BetterBASIC modules 
which contain BetterBASIC 
extensions. This feature, 
coupled with the easy-to- 
use Assembly Language 
support, makes this an 

6 ideal OEM language. 

• Compiled. Each line of 
the program is compiled as 
it is entered into the compu¬ 
ter’s memory rather than 
interpreted at runtime. The 
optional Runtime System 
generates EXE. files allow¬ 
ing for the distribution of 
products written in BetterBASIC. 



And if That’s Not Enough 


There’s More. 

■ Speed Sieve of Eras- 
tosthenes Benchmark: 
—BetterBASIC: 319 seconds. 
-IBM PC BASIC: 1911 
seconds. ■ Built-in 
WINDOWS support! ■ Pro¬ 
gram Block Structures. 


■ User defined Procedures 
and Functions. ■ Local and 
Global Variables. ■ Shared 
Variables. ■ Recursion. 

■ Argument type validation, 
and ■ Optional arguments. 
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BetterBASIC Runs on IBM PC, 
IBM PC/XT and all other IBM- 
compatible machines. 

CALL 1-800-225-5800 

Order BetterBASIC now, or write 
Summit Software Technology Inc.'" 
PO. Box 99, Babson Park, 

Wellesley MA 02157. 



BASIC 



BetterBASIC: $199 
8087 MATH MODULE: $99 
RUNTIME SYSTEM: $250 

Still not convinced? Order the 
BetterBASIC sample disk which 
includes a demo, a tutorial, 
compatibility issues, 50 lines of 
BetterBASIC and more. Only $10. 



Because It’s The Best. 


MasierCanl, \ IS.'\. PO. Checks. Money Order and C.O.I). accepieil. 

lietierBASIC is a registered trademark of Summit Software Technology Inc. IBM PC and IBM F^C/XTare regi.stered trademarks of Intertiational Busine.ss Machines Corp. 







Crc 

Calculation 


The CRC16 
polynomial detects 
data transmission 
errors with almost 
lOOpercent 
accuracy. . 


W. DAVID SCHWADERER 



O ver the years many methods 
have been developed to detect 
potential data transmission 
errors. The most pervasive approach is 
a message cyclic redundancy^ check 
(CRC), in which a value is generated 
from individual data characters within a 
message and included as the final part 
of the message. When the message 
arrives at its destination, the receiving 
machine uses an identical process to 
calculate a CRC and compares this inde¬ 
pendent CRC with the one it received. 

If the two CRCs do not match, an error 
has occurred and the communications 
session proceeds under the protocol’s 
error recovery provisions. 

If the two CRCs do match, the 
chances are good that the message ar¬ 
rived without mishap. In truth, using a 
CRC does not absolutely guarantee that 
the data arrived wholly intact, but the 
cost of trying to achieve 100-percent 
error detection is prohibitive in most 
applications. Some CRC methods, how¬ 
ever, are more effective than others. 


As an example. Ward Christensen’s 
XMODEM protocol computes a CRC-like 
value (technically a checksum) for each 
message by adding together the binary 
values of the message characters and 
dividing the sum by 256. The one-byte 
remainder value is used ifi an error- 
detection process much the same as a 
CRC would be. Statistical calculations in¬ 
dicate that XMODEM’s approach will 
detect about 95 percent of all potential 
transmission errors for XMODEM’s 128- 
byte character messages. An error that 
XMODEM would not detect would be 
one that reversed the position of two 
adjacent bytes within a message. Since 
the sum of the binary values of the 
characters would be the same, the error 
would go undetected. 

Protocols that use a CRC mecha¬ 
nism often transmit messages that con¬ 
sist of a header followed by a text sec¬ 
tion that is interpreted according to in¬ 
formation in the header. Within a typi¬ 
cal message (figure 1), the beginning of 
the header portion is indicated by an 


SOH character (start of header, ASCII 
001). The text portion begins with an 
STX character (start of text, ASCII 002), 
which also terminates the header por¬ 
tion. The text portion is terminated by 
an ETX (end of text, ASCII 003) or ETB 
(end of text block, ASCII 023). The CRC 
follows the ETX/B character. The partic¬ 
ular characters that are used to generate 
the CRC vary by specific protocol and 
are not addressed. 

POLYNOMIAL PLEASURES 

A review of some algebra 1 concepts 
may bring to mind the many pleasures 
of polynomial division. In that proce¬ 
dure, one algebraic polynomial can be 
divided by another to yield a quotient 
polynomial and a remainder polynom¬ 
ial. Consider the following polynomials: 

F (x) = x"^ 9x^ + x^ + 1 

P (x) = x^ — \ 

Dividing F (x) by P (x) yields a quo¬ 
tient polynomial Q (x) of -f lOx + 1 
and a remainder polynomial R (x) of 
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IQx + 2. Figure 2 demonstrates the 
mathematics of this process. Multiplying 
P (x) by Q (x) and adding R (x) to the 
product gives F (3c) as a final result. That 
is, the process is reversible. 

Every polynomial has a degree that 
is determined by the value of the high¬ 
est power of X found in a term that is 
nonzero. In the above example, the de¬ 
gree of P(x) is 2; the degree of F(x) is 5. 
When one polynomial is divided by an¬ 
other, the remainder R(x) will always 
have a degree less than the degree of 
the divisor, here P(x). The degree of 
R(x) is 1, which is less than the degree 
of P(x). Further, the number of terms in 
the quotient will always be equal to, or 
here less than, the degree of the divi¬ 
sor; R(x) has two terms. 

The last two terms oi F(x) (Ox +1) 
are not actually divided by P(x) because 
they are of less degree than the divisor. 
Their effect is seen in the remainder 
R(x), but not the quotient Q(x)\ that is, 
the divisor polynomial is not directly 
applied to the low-order terms of F(x). 


All calculations in figure 2 are 
done using normal decimal arithmetic. 
Moreover, when subtracting (or adding) 
one term from (to) another, there is no 
borrowing or carrying from an adjacent 
term; the coefficients of the terms are 

l^he cost of trying to 
achieve 100-percent error 
detection is prohibitive in 
most applications. 

independent. Figure 3 is a shorthand il¬ 
lustration of the example division. 

Modulo two arithmetic introduces 
a new twist to polynomial division. It is 
similar to base-two (binary) arithmetic, 
but the two are decidedly different. In 
base-two arithmetic 1 + 1 = 10; in 
modulo two, 1 + 1=0. Figure 4 has 
the addition and subtraction tables for 


this method, as well as a corresponding 
exclusive OR table. 

Clearly, no difference exists be¬ 
tween either of the modulo two arith¬ 
metic operations or the exclusive OR 
operation. Thus, the polynomial 

F(x) = + 1 

can be divided by the polynomial 

P(x) = x^ + I 

using modulo two arithmetic and obtain 
Q(x) = x^ and R(x) = 1, as illustrated in 
figure 5. In addition, if P(x) is multi¬ 
plied by Q(x), and R(x) is added to the 
product, the original F(x) is recovered: 

P(x) * Q(x) + R(x) = F(x) 

Restated, 

P(x) * Q(x) 

= F(x) - R(x) 

= F(x) exclusive OR.^(X) 

= F(x) + R(x) 

Thus, it is clear that under modulo two 
arithmetic, if a dividend polynomial 
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CRC-16 


F(x) is divided by a polynomial Q(x) to 
produce a remainder polynomial R(x), 
then the sum of F(x) and R(x) will be 
evenly divisible by Q(X). This particular 
lesson in mathematics can be applied to 
CRC calculation. 

In normal CRC calculation, the bit 
patterns of a message are considered to 
be coefficients of polynomials. That is, a 
10 -byte message will have 80 bits (as¬ 
suming 8 bits per message b}i;e) that 
uniquely define a polynomial with 80 
terms, 79 through 0. The coefficients 
will be either 0 or 1. However, because 
the bits of a byte are transmitted low- 
order bit first, the bits must be reversed 
in a byte-by-byte basis to obtain the cor¬ 
responding polynomial that is actually 
represented by a message’s byte pat¬ 
tern. Thus, the character A, which is 
equivalent to a binary 01000001, is in¬ 
verted to become 10000010, which cor¬ 
responds to the polynomial 

VC -t-0X6 + + 

+ox^ 

Once a message’s bit pattern is 
determined, the pattern is shifted left a 
number of positions equal to the de¬ 
gree of its polynomial divisor. This 
amounts to padding the right-hand 
(low-order side) with a number of ze¬ 
ros equal to the degree of the dividing 
polynomial, allowing the polynomial di¬ 
visor to be applied against every bit 
position of the message polynomial. 

A modulo two division is now per¬ 
formed on the modified message poly¬ 
nomial using the CRC polynomial as a 
divisor. The resulting quotient is dis¬ 
carded and the remainder, the CRC, is 
transmitted after the rest of the message 
has been transmitted. The CRC is trans¬ 
mitted as a unit, low-order bit first, 
even if it consists of more than 8 bits. 
All the CRC bits are transmitted, includ¬ 
ing high-order zero bits. 

This leaves two questions unan¬ 
swered. First, what polynomial is used 
as a divisor polynomial; and second, 
how is the division of a long message 
polynomial done efficiently? 

The mathematical theory involved 
in selecting an effective divisor poly¬ 
nomial is beyond most graduate mathe¬ 
matics courses. It is possible, however, 
to present the results of the mathemat¬ 
ics without understanding the process 
that was used to arrive at them. Table 1 
shows the most commonly used CRC 
polynomials on 8-bit data. 

Because the remainder of a degree 
16 divisor polynomial will be of degree 
15 or less, the use of these polynomials 
results in a 16-bit remainder. Using 
these polynomials allows detection of 





FIGURE 4: Modulo Two vs. Exclusive OR 


^ - , .' V. 


FIRST 

VALUE 

SECOND 

VALUE 

SUM OF 
VALUES 

DIFFERENCE 

DEVALUES 

EXCLUSIVE 

OR OF VALUES 

0 

0 

0 

0 

0 

0 

1 

1 

I 

1 

1 

0 

I 

1 

1 

1 

1 

0 

0 

0 


Sum and difference tables for modulo two arithmetic are shown in columns 
three and four. The last column is the corresponding exclusive OR table. 
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ACCOUNTANTS TO 
ZOO KEEPERS NEED 
DATABASE APPLICATIONS. 

HOW CAN I SPEAK 
THEIR LANGUAGE? 


HERES HOW; 


dBASE m SOFTWARE 


Whether you’re keeping track 
of accruals or zebras, dBASE III™ 
will easily create specialized 
applications which speak your 
customers’ language. 

You can quickly write 
applications for your customers 
because dBASE III contains a 
high-level language of plain- 
English commands that’s power¬ 
ful and easy to use. And, because 
we understand that your cus¬ 
tomers’ needs often change, we 
made it easy to modify the struc¬ 
ture of your database. 

Let’s say you’ve set up a data¬ 
base application for a zoo keeper. 
After using the application for six 
months, he discovers that he 
needs to specify the gender of all 
his animals, an item he forgot to ask 
for when you created the applica¬ 


tion. You’ve gotl,397 records 
entered, but you have to change 
the structure of the database. 

These are the commands: 


USE ANIMALS 


selects the database. 


MODIFY STRUCTURE 


Move the cursor to the place 
where you want to insert the new 
held. 

adds the new 
field. 


an 


The new field will be inserted 
above the cursor position. 


GENDER 


•F-l 


specifies that the new field 
is titled “GENDER;’has the 


default value of a character field, 
and is one column wide. 


Ctrl 


W 


ends your input. 


confirms that you’re satis¬ 
fied with what you’ve done. 
Now, your customer is ready to 
identify his zebras as males or 
females using the program you 
created for him. 

dBASE III makes your program¬ 
ming effort quick and productive 
because it’s an English-language 
exercise, whether your customer 
is keeping track of cash flow or 
feeding schedules. 

For a dealer near you call 
(800) 437-4329, ext. 2330. 

In Colorado 
(303)799-4900, 
ext. 2330. 


All 


dBASE 111 and 
Ashton-Tcite 
are trademarks 
ofAshton-Ttite. 
©Ash ton-'ftte 1985. 
All rights reserved. 


_ Software from _ 

/SmON-TAIE’ 

We’W put you in control. 
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CRG16 



• DOUBLES THE EXPAHSiON BOARD 
CAPACiTY OF THE PC 

• INTERFACES TO PC THRU SIGNAL CON¬ 
DITIONED CABLE ASSEMBLY WHICH 
OCCUPIES A SINGLE SLOT IN PC 

• SYSTEM INCLUDES CABINET WITH 6 
SLOT BACK PLANE AND 4 OUTPUT 
POWER SUPPLY, INTERFACE CARD 
AND CONNECTING CABLE - $695 


•10 OR 20 MEGABYTE CAPACITY 

• DOS 2.0 COMPATIBLE 

• SYSTEM INCLUDES DRIVE INSTALLED 
IN CABINET WITH POWER SUPPLY, 
INTERFACE CARD FOR INSTALLATION 
IN PC AND CONNECTING CABLES 

10 MB-$1595 20 MB-$1895 


DESERT 

TECHNOLOGIES 


P.O.BOX 41628 

TUCSON, AZ 85717 (602) 882-1741 
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DISkDATo, 

The Only Disassembler 
That Tracks Down DATA!!! 


• Fully disassembles both .EXE and .COM files! 

• Performs recursive flow- and Segment Register data-trace to determine SEGMENT, 
PROC & Data Areas (even within 'CODE' segments)! 

• Outputs appropriate SEGMENT and PROC pseudo-ops at proper places within the 
assembly-language output! 

• Outputs data areas using most appropriate form of DB or DW (ASCII printable text 
as a character string, others as their hex value). 

• Chooses data lengths (DB or DW) to match byte or word data references in code, 
allowing most memory references to be free of BYTE or WORD length operators. 

• Outputs large, all-zero areas with "DB/DW nn DUP (?)" to prevent excessive out¬ 
put from large buffers, uninitialized arrays, etc. 

• Fully labels both code and data. Labels are of the form 'Hxxxxx', where 'xxxxx' is 
the hex offset of labelled item from the beginning of the program. 

• Outputs code, data & pseudo-ops in IBM* ASM or MASM assembler format. 
(Output may be directed to display, printer, and/or disk.) 

• For IBM* PC*/XT* & compatibles, 128K+ RAM, 1 or more disks, DOS 2.x. 

#8634-20 PC-DISnDATa 1.0 (SSDD 5-V4" diskette) and manual.$145 

U.S. Funds Only. Add $3 shipping (U.S. & Canada), $10 (overseas air) per item. Ohio residents 

please add 6% sales tax. *Registered trademark, IBM Corporation 


Software 


To order, phone (513) 435-4480 (M-F, 9 A.M.-5 P.M. EST), or 
send check, money order, or VISA/MasterCard information 
(name, street address (no P.O. Box please), card number, 
expiration date, and your telephone number) to: 

PRO/AM SOFTWARE _ 

220 Cardigan Road Professional Software for 

Centerville, OH 45459 


both Novice and Expert 
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FIGURE 5t Modulo Two 


1 0 0 0 = = .x3 = Q(x) 

1 0 1 I 10 10 0 1 
10 1 


0 0 0 
0 0 0 

0 0 0 
0 0 0 

0 0 1 == 1 = R(x) 

Using modulo two arithmetic, a 
polynomial is divided by a 
polynomial F(x) to obtain the result 
Q(x) = -Y3 a.n(\R(x) — 1. Multiplying 
P(x) by Q(xJ and adding R(x) 
recovers the original F(x). 


all errors involving 16 bits or less and 
about 99.95 percent of errors involving 
more than 16 bits. The bits do not have 
to be contiguous. These figures de¬ 
crease as the message size becomes 
larger than a few thousand characters. 

In addition, two of the polynomials are 
simply a reversed form of those imme¬ 
diately above them. 

Since most transmitter chips that 
suppon the SDLC/HDLC line-control ap¬ 
proach perform the CRC check in hard¬ 
ware, the following discussion is di¬ 
rected toward the CRC-16 polynomial 
that is used in bisynch protocols. 

As an example, suppose the CRC-16 
is to be computed for a message con¬ 
sisting of the three characters ABC. With 
the bit reversal on a byte-by-byte basis 
and the left shift of 16 bits forced by di¬ 
vision by a polynomial of degree 16, 
the division will be set up as shown in 
figure 6. The remainder of the division 
is 4521H or binary 0100010100100001. 

The thought of computing the re¬ 
mainder of a 2,000-character message is 
a formidable one indeed. Writing a pro¬ 
gram subroutine to perform such a 
computation is no small matter either. 

If such a program did exist, the compu¬ 
tational pressure would be intense on 
the engine to produce CRCs with all the 
bit selection shifting and exclusive OR- 
ing that is involved. 

CRC HARDWARE 

Because CRC approaches existed before 
microprocessors, CRC computation was 
usually accomplished in hardware. Fig¬ 
ure 7 is a representation of the hard¬ 
ware circuitn^ necessar}^ to produce 
CRC-16 CRCs. A characteristic of hard¬ 
ware CRCs was their serial nature: data 
could be presented to the hardware 
generator bit by bit as each bit became 
available, and the generation was thus 
fast and almost transparent. Reducing 1 
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COMPATIBLE WITH WIDELY AVAILABLE 
Libraries such as halo screen graphics 
and many, many others (call for list). 

TOPVIEW SUPPORT LIBRARY provides win 
dowing capabilities. 

SPEED OPTIMIZATION — there’s always room 
to tighten your code, and Computer Innovations 
has the tools to help. For example, 

PROFILER-86 helps identify key areas for 
optimization. 


When the going gets tough. Optimizing 086 
comes through time and time again. 086 is a 
highly dependable 0 compiler that has been op¬ 
timized through the years to provide the best com¬ 
bination of reliability speed, and performance. 


FAST, IN-LINE 8087/80287 SUPPORT 

Now you can take full advantage of 8087/80287 
capabilities, allowing your programs to run many 
times faster than possible with other 0 compilers. 
Plus the source code to all routines is included, 
so you have complete control over all functions. 


TECHNICAL SUPPORT, NOBODY DOES IT 
DEHER 

Computer Innovations has earned a reputation 
for providing customer support that is unequalled 
in the industry. This includes a user’s group, an 
on-line bulletin board, and a user’s newsletter. 


MORE OF THE FEATURES YOU WANT 

• SOURCE is provided to all libraries for total 
programming control. The source includes a set 
of standard UNIX routines plus many DOS 
specific functions. 

• SPECIAL IBM-PC LIBRARY including com¬ 
munication, screen, and keyboard handling 
functions. 


JOIN THE THOUSANDS OF PROGRAMMERS 
WHO TRUST AND RELY ON C86 

For Further Information Call 800-922-0169. 

Technical Assistance Call (201) 542-5920. 
Computer Innovations features a full line of 
C products including C-to-Dbase (Dbase develop¬ 
ment tool) and Introducing C (C Interpreter 
Language Learning System). Call or write for a 
product profile. 


COMPUTER 
INNOVATIONS, INC. 


For Further Information Call 


980 Shrewsbury Avenue, Tinton Falls, NJ 07724 


Technical Assistance Call (201) 542-5920 


1984 Computer Innovations, Inc. 
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0 ©@g Y7©Da[p ISAM 
EPODDQ ©DO IBN9 
APPLE9 DEC 

g]DQ (3 Af &T 
G©CiQQ^Da<^@ffS'? 

c-tree (3©©g9 sdocS 

Y7©Da ©dqDy7 buy 

IT ONCE! 



c-tree 

BY FAIRCOM 


The company that introduced micros to 
B+ Trees in 1979 and created ACCESS 
MANAGER^"* for Digital Research, now 
redefines the market for high performance, 
B+ Tree based file handlers. With c-tree^*^ 
you get: 

• complete C source code written 
to K&R standards of portability 

• high level, multi-key ISAM routines 
and low level B+ Tree functions 

• routines that work with single-user 
and network systems 

• no royalties on application programs 


$395 COMPLETE 


Specify format: 

PC-DOS 3‘/2" Mac 
8" CP/M® 8"RT-{| 


for VISA, MC or COD orders, call 

1-314-445-6833 


Access Manager and CP/M are trademarks of Digital 
Research, Inc. Apple is a trademark of Apple Computer, Inc. 
c-tree and the circular disc logo are trademarks 
offairCom IBM Is a trademark of International Business 
Machines Corporation DEC is a trademark of Digital 
Equipment Corporation © 1984 FairCom 


2606 Johnson Drive 
Columbia MO 65203 
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''MULTI-JOB the most cost effective 
choice for the user with a need for multi¬ 
tasking, ** PC Age Vol. 3,8 


MULTI-TASKING for the IBM AT! 

also for the IBM PC or XT 
with MULTI-JOB™ 


With MULTI-JOB software up to 9 IBM PC DOS compatible 
programs can be running at the same time. Example, have your com¬ 
munication program running in the background, and still be using 
your word processing, spreadsheet programs, etc., at the same time! 
The keyboard and screen can be assigned to any job with a simple 
keystroke. The remaining jobs will continue to run unattended. With 
the many different options, MULTI-JOB is a very powerful 
package. 

* No special hardware is required. 

* Allows priorities to be given between each job. 

* Programs can be run simultaneously or one at a time. 

* 30-day free trial period. 


MULTI-JOB $159.00 

ELECTRONIC DISK $ 49.00 

SPOOL PROGRAM $ 24.00 

SET MEMORY UTILITY $ 24.00 


B&L COMPUTER CONSULTANTS, 7337 Northview, 
Suite B, Boise, ID 83704, (208) 377-8088. 



r 

Dealer’s inquiries are welcome. Call or write for a free catalog. 
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CRC-16 

the complex polynomial algebra to a 
serial process is an important ingre¬ 
dient in the programs that follow. 

In figure 7, the CRC register is ini¬ 
tialized to 0 for every message, and the 
first data byte is placed in the data reg¬ 
ister. The low-order bits of both regis¬ 
ters are exclusive ORed together to pro¬ 
duce an intermediate bit value of either 
0 or 1. The CRC register is then shifted 
right one bit position. 

During the shift, the intermediate 
bit value is also exclusive ORed with 
bits 15 and 2 of the CRC register. The 
results of these operations are then 
placed in positions 14 and 1, respective¬ 
ly. The intermediate bit value is placed 
in CRC register bit position 16. Finally, 
the data register is shifted right one po¬ 
sition in order to present the next bit 
for processing. 

When all the data bits in the data 
register have been processed, another 
byte is placed in the register and pro¬ 
cessed in a similar manner. The data 
bits are naturally processed in reverse 
order on a byte-by-byte basis, so bit re¬ 
versal is not a problem. In addition, the 
polynomial is applied to every message 
data bit so the user does not have to 
provide this process with 16 zero bits 
for padding. The CRC register is ar¬ 
ranged so that it can be right-shifted as 
a unit for proper transmission. 

Table 2 illustrates the process of 
shifting a byte through a CRC-16 gener¬ 
ator by hand. The data byte is binary 
00000001. When computing the CRC by 
hand, the user must perform the neces¬ 
sary bit reversal and bit padding of the 
dividend value. The intermediate CRC 
register values correspond to the inter¬ 
mediate exclusive OR results provided 
at each step of the division process, 
though the values are in reverse bit-or¬ 
der. The remainder is equal to the val¬ 
ue that is left in the CRC register. This 
value is subsequently transmitted and 
processed as though it were a single 
value within two data bytes. Note that if 
the receiving station has the same CRC 
value in its CRC register (as it would on 
a successful transmission), it will re¬ 
ceive the low-order CRC byte first. 

Thus, the intermediate bit value pro¬ 
duced by the exclusive ORing process 
during the receipt of the inbound CRC 
will always be a zero bit. 

Similarly, the intermediate values 
produced by processing the high-order 
byte of the CRC should always yield an 
intermediate value of binary 0 at each 
step. Thus, when the receiving station 
has completed processing the incoming 
CRC bytes, a zero value should always 
be in the receiving station’s CRC regis- 
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■ While our specifications 
certainly speak for themselves, 
we thought you still might like to 
hear from some of our users: 


■ "Emerald Systems expands the 
potential of PCs by providing the 
ability to access large amounts of data 
on line, quickly and reliably” 

Terry Baptiste, Computerland, 

Lafayette, Ca. 


■ "Service and support is great, which 
is an unusual experience. Emerald’s 
software for backup and restore is 
invaluable. Can’t put a price oh it. 
Productivity and efficiency has 
increased at least 50%!” 

Bruce Kittinger, Pinon Systems, 

Ft. Collins, Co. 


■ Runs like a champ with 3-Com 
Ethernet.” 

Alvaro Ramirez, Micro Age, Miami, FI. 


■ “... high capacity and flexibility. At 
last, a tape back up we can count on. 
And the price is right!” 

John Acres, EDI Las Vegas, Nv. 


■ “The speed at which you can back 
up is very impressive.” 

Jim McEwen, Mercy Flospital, 

Portland, Me. 


■ "When Emerald says your unit will 
be there on Thursday, it’s there on 
Thursday! Delighted we were able to 
exceed the usual 32 megabyte 
restriction.” 

Steven Mayer, Take One Company, 

A/ew York, N. Y. 


■ “The Emerald 70 MB hard disk is 
extremely easy to install and work 
with. Emerald has a complicated 
piece of equipment made easy to 
use.” 

Tom Edier, Jewish Hospital, St. Louis, Mo. 


■ "Our Emerald fixed disk installed 
quickly and easily. Emerald’s reliable 
disk and tape backup further 
enhances LIBRA’S high function 
accounting software.” 

Kenn White, Libra Programming, 

Sa/t Lake City, Ut. 


HARD DISK 
We’ve broken through the 32 
MByte DOS barrier! 


Now you can create up to 240 
MByte databases on one file, with 
multiple volumes per disk drive. 
You get 14 times more storage 
with a 30% increase in 
access speed! 


And that’s not all: 

Expands up to 280 MB for as little 
as $56 per megabyte. 
6 expansion slots 
Up to 24 volumes 
Drive sizes: 40,70,140 
Internal or External 
Also for PC,XT, and compatibles 
Supports all PC compatible 
networks 

Simple menu-driven installation 


TAPE BACKUP 

Va" cartridge 
V 9 track 
60 Megabytes 
No lost data from tape run out 
Backup and Restore Utility (BRU™) 
software included 
LAN Compatible* 

*FREE APPLICATION GUIDE: 

“IBM LAN Installation and 
Implementation.” 


Call (619) 270-1994, 
or write to 
Emerald™ Systems 
Corporation 
Mainframe Storage for Micros 
4901 Morena Blvd, 
San Diego, 92117 
TLX 323458 EMERSYS 
EASYLINK 62853804 


Distributed by Manchester Equipment of 
NYC, and selected Entre, MicroAge and 
Computerland stores. 
Emerald, BRU, Up Your AT, and Mainframe Storage 
for Micros are registered trademarks of Emerald 
Systems Corporation. IBM PC/XT/AT are registered 
trademarks of IBM Corporation. 
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Software 

Development 

PCDOS/MSDOS 

Complete C Compiler 

• Full C per K&R 

• Inline 8087 or Assembler Floating 
Point, Auto Select of 8087 

• Full 1 Mb Addressing for Code or 
Data 

• Transcendental Functions 

• ROMable Code 

• Register Variables 

• Supports Inline Assembler Code 

MSDOS1.1/2.0 
Library Support 

• All functions from K&R 

• All DOS 2.0 Functions 

• Auto Select of 1.1 or 2.0 

• Program Chaining Using Exec 

• Environment Available to Main 

c-window™ 

Symboiic Debugger 

• Source Code Display 

• Variable Display & Alteration 
Using C Expressions 

• Automatic Commands 

• Multiple Breakpoints by Function 
& Line Number 


CRC-16 


nGUREG: CRC-16 Dii’ision 


A = 01000001 

100000010 

B = 01000010 - 

010000010 

C = 01000011 

110000010 

1 10000000 00000100 

100000010 010000010 110000010 00000000 00000000 

1 II II II , 1 


1 1 i 1 

A B C 16 zeros 

The above division is set up to compute the CRC-16 for a message consisting of 
the three characters, ABC. Bit reversal is on a byte-by-byte basis and the left shift 
of 16 bits is forced by division by a polynomial of degree 16. 





8088/8086 Assembler 

• FAST — Up to 4 times Faster than 
IBM Assembler 

• Standard Intel Mnemonics 

• Compatible with MSDOS Linker 

• Supports Full Memory Model 

8088 Software Development 

$‘{9900 

Includes: C Compiler/Library, 
c-window, and Assembler, plus 
Source Code for c-systems Print 
Utility 


ter. This is the test for a successful 
transmission and corresponds to the 
observation that there should be no 
remainder because 

P(x) . Q(x) = F(x) - R(x) 

= F(x) exclusive OKR(x) 

= F(x) + R(x) 

F(x) is the message polynomial multi¬ 
plied by In other words, transmit¬ 
ting the CRC and processing it as part 
of the inbound message is equivalent to 
adding it to a message that has been 
right-shifted 16 bits, resulting in an 
evenly divisible polynomial. 

Unfortunately, the programming to 
achieve this approach is no faster or 
easier than the methods described ear¬ 
lier. An approach is needed that is fast 
and easy to code in many languages. 

Suppose the user wants to calculate 
the CRC of an arbitrary byte for an arbi¬ 


trary intermediate value of the CRC reg¬ 
ister. Assume the layout in figure 8. 

Using the same procedure as out¬ 
lined above, the user can apply the ar¬ 
bitrary byte to the arbitrary CRC value. 
As before, D1 and Cl are exclusive 
ORed together. The result is exclusive 
ORed to bits Cl5 and C2 as they shift to 
the left, and the result of the exclusive 
ORing D1 and Cl is placed in Cl6. The 
data byte and CRC register now look 
like figure 9. The value of the CRC bit 
position is the exclusive OR of all the 
values in the corresponding column. Af¬ 
ter eight shifts, elimination of canceling 
instances of the same bits involved in a 
bit position’s exclusive OR calculation, 
and value rearrangement, the data byte 
and CRC register look like figure 10. 

This clearly indicates that the new 
value of the CRC is computable from 
the initial values of the data byte and 


c-systems 

RO. Box 3253 
Fullerton, CA 92634 
714-637-5362 
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This coupon is worth $20.00 
and a FREE copy of the new 
POLYTRON PROGRAMMERS CATALOG. 

FOR MS DOS PROGRAMMERS 


Send us this coupon ( no phone calls please ), and you'll receive a copy of the 
new, 12 page, POLYTRON PROGRAMMERS CATALOG, plus a certificate worth 
$10.CX) off your next order. Plus, if you submit an order with this coupon now, you 
can deduct $10.00 from the total. This offer, and the certificate you will receive, ex¬ 
pire July 1, 1985. 

The POLYTRON PROGRAMMERS CATALOG includes detailed information on 
new POLYTRON SOFTWARE DEVELOPMENT TOOLS and on the other products 
that have made POLYTRON one of the leading suppliers of high - quality tools for 
serious programmers. 


* NEW PRODUCTS 


* POLYTRON Software Version Control System 

Simplify Source Code Revision Management 

for Software Systems Large or Small . .. $395 


* POLYTRON XREF 

The Multi - Lingual Cross Reference Program. 

. Includes one language module (C, Pascal or Assembler) 


and .CRF files. $129 

Additional modules (C, Pascal or Assembler) .... $49 each 


* POLYTRON VIRTUAL HLE MANAGER 

Provides Efficient Virtual File Handling for 

Temporary or Permanent Files. $199 


* POLYTRON C UBRARY 1 

High-Performance Functions for 

Lattice C Compiler Users. $99 

POLYMAKE 

The Intelligent Program Builder and Maintenance Tool $99 

POLYUBRARIAN 

The Object Module Library Manager. $99 

POLYUBRARIAN II 

Extends Polylibrarian's Power to Intel Format Libraries 

$149 

POLYOVERLAY 

Constructs Optimal Overlay Structures For Use 

With An Overlay Linker. $99 

POLYFORTRAN TOOLS 1 

Four Powerful Utilities in One Package 
1. FORTRAN - XREF 2. FORTRAN - XTRACT 
3. FORTRAN - CLEANUP 4. FORTRAN - SCREEN 

$179 


n rm ordering now, and deducting $10 from the total. Also send Product Description Quantity Price 

me a FREE copy of the POLYTRON PROGRAMMERS CATALOG- 

and a $10 Certificate good on my next mail order. 

n I'm not ordering now, but send me a FREE copy of the 

POLYTRON PROGRAMMERS CATALOG and a $10 Certificate -^-- 

good on my next mail order. 

Name_ Sub Total 

Discount Less $10.00 
Shipping Plus $3.00 


TOTAL 

ENCLOSED _ 

CHARGE TO / MY; □ VISA □ MASTERCARD 
NO_ 


SEND TO; POLYTRON CORPORATION Expiration Date-/-/- 

P.O. BOX 787. HILLSBORO. OREGON 97123 Make Checks Payable to POLYTRON Corp. 



Title_ 

Company_ 

Address_ 

City_State_Zip_ 

Do you write software yourself ? □ Yes □ No. 
If yes, what languages do you use_ 
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SYMBOLIC-DEBUGGER 



Faster, easier 
more productive 

SYMD is a unique neuj 
programming aid that 
dramatically reduces the 
time and effort needed 
to identify and correct 
programming errors. 
SYMD simplifies 
debugging by utilizing 
source code symbols and 
line numbers wherever 
an address or offset is 
required. Flipscreen 


feature allows separate 
display^ including 
graphics, for SYMD 
and program under test. 
SYMD also lets you: 
Examine and/or change 
real number data; assign 
permanent or temporary 
breakpoints, including 
pass counts to control 
looping; check instruction 
execution sequences with 
backtrace commands; use 
profiling commands to 
identify the most active 


tmmS-DOS is a trademark of Microsoft Corporation. 


parts of a program. And 
much more. SYMD can 
be used with compiler 
or assembly language 
programs. System 
requirements: re- 
DOS'^ or MS-DOS™ 
1.1 or 2.0; 192K 
recommended; 

80<olumn display. 

SYMD is priced at only 
$125. Free literature 
on request. VISA or 
MasterCard accepted. 

tmPC-DOS is a trademark of the IBM Corporation. 


D+V 


Systems 

400 Amherst Street Nashua, NH 03063 (603) 881-7140 
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ATTENTION! MS PASCAiy FORTRAN Users 


Sut*: B 


Hant Jelin Boi 
aaa 111 Run Stmt 
Cits: JnjjCit^ St; CA 

Zip 99999 Tel 222222 
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Forms 
Designer 


• •• 


...can save you 
time and money 
in screen forms 
programming. 


This professional tool includes many features found only on mainframe or 
mini computers. Its interactive Forms Editor lets you design forms any way you 
want. 

You can set up 200 fields per screen, draw lines and boxes, define data entry 
validations and screen colors. Run time routines let you perform data entry with 
just a few lines of codes such as OPEN FORM, DISPLAY FORM, READ FIELD, 
WRITE FIELD and CLOSE FORM. Sample program and stand alone data entry 
programs are included. 

So, don't monkey around with READ/WRITE statements, get Forms Designer 
for your project today. 


Manual and demo disk is avail¬ 
able for $35.00. Complete 
package is only $275.00. 




BIT Software, Inc. 

1048 Nicklaus Ave. 
Milpitas, CA 95035 
(408) 262-1054 
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the CRC. Specifically, if an intermediate 
byte value V is created that is the exclu¬ 
sive OR of the low-order byte of the ex¬ 
isting CRC and the new data byte, then 
the new CRC can be created by right- 
shifting (with zero hll in the high-order 
positions) the existing CRC eight bits 
and exclusive ORing a value that can be 
derived from the various bits of V. 

Since V can have only 256 values, it 
is possible to build a table in advance 
that holds the 256 unsigned integer val¬ 
ues. Then, the value that corresponds to 
a particular value of V can be quickly 
located using as an index. 

Using this approach, the CRC can 
be redescribed as shown in figure 11, 
where VI is the low-order bit of V, V2 
is the next-to-low-order bit of V, etc. 

The CRC algorithm now becomes: 

1. At the beginning of each message, 
set the CRC to 0. 

2. Fetch the first byte of the message. 

3. Exclusive OR the fetched byte with 
the low-order byte of the CRC to 
obtain a byte V. 

4. Right-shift CRC eight bits with the 
high-order bits being zero-filled. 

5. Using V as an index, fetch a 16-bit 
unsigned integer value from the CRC 
table and exclusive OR it to the 
shifted CRC. 

6. The result of the exclusive OR opera¬ 
tion is the new value of the CRC. 

7. If any more unprocessed bytes are 
left in the message, fetch the next 
unprocessed byte and go to step 3. 

8. The CRC should be transmitted low- 
order byte first. 

Listing 1 is a C program that com¬ 
putes the CRC table and shows how to 
use it. The first CRC computation is on 
the hexadecimal value lOOH, which pro¬ 
duces a CRC of 9001H. The second 
example is for OlOOH, followed by its 
byte-wise reversed 0190H. In this case, 
the CRC is 0 as it should be. The third 
example illustrates that a string’s CRC 
calculation should not include the ter¬ 
minating NULL character. 

This process is implemented in 
other languages, such as BASIC (listing 
2). The table was created by running 
the C program with I/O redirection. 
Also, fidding with the high-order bit of 
the CRC is necessary because BASIC has 
no provision for unsigned integers, 
which causes problems with the mod¬ 
ulus and integer division required to 
separate the two bytes of the CRC. 

ALGORITHM PERFORMANCE 

XMODEM takes about .9 seconds on a 
PC to compute its checksum for a 128- 
character data string under interpreted 
BASIC, while the CRC-16 approach takes 
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C Programmers: 

Program 
three times faster 

with lnstant-C“ 

Instant-C^^ is an optimizing interpreter 
for the C language that can make pro¬ 
gramming in C three or more times faster 
than using old-fashioned compilers and 
loaders. The interpreter environment 
makes C as easy to use as Basic. Yet 
Instant-C^^ is 20 to 50 times faster than 
interpreted Basic. This new interactive 
development environment gives you: 

Instant Editing. The full-screen editor is 
built into Instant-C for immediate use. 
You don’t wait for a separate editor pro¬ 
gram to start up. 

Instant Error Correction. You can 
check syntax in the editor. Each error 
message is displayed on the screen with 
the cursor set to the trouble spot, ready 
for your correction. Errors are reported 
clearly, by the editor, and only one at a 
time. 

Instant Execution. Instant-C^^ uses 
no assembler or loader. You can execute 
your program as soon as you finish 
editing. 

Instant Testing. You can immediately 
execute any C statement or function, set 
variables, or evaluate expressions. Your 
results are displayed automatically. 

Instant Symbolic Debugging. Watch 
execution by single statement stepping. 
Debugging features are built-in; you don’t 
need to recompile or reload using special 
options. 

Instant Loading. Directly generates .EXE 
or .CMD files at your request to create 
stand-alone versions of your programs. 

Instant Floating Point. Uses 8087* co¬ 
processor if present. 

Instant Compatibility. Follows K & R 
standards. Comprehensive standard 
library provided, with source code. 

Instant Satisfaction. Guaranteed, or 
your money back. Instant-C^^ 

IS available now, and works under 
PC-DOS, MS-DOS*, and CP/M-86* 

Find out how Instant-C^^ is changing 
the way that programming is done. 
Instant-C^^ is S495. Call or write for 
more information. 

Rational 

Systems, Inc. 

(617) 653-6194 
P.O. Box 480 
Natick, Mass. 01760 

Tradcmark.s. MS-DOS (Mkrosoft Corp ), 8087 (Intel Corp.), CP/M-86 
(Digital Rc.search, Inc ), Instant-C (Rational Systems, Inc.) 
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Everything 
you ever 
wanted to 
do With 
your printer.,. 

Printer Boss.™ 

Now you can take full advantage of 
the capabilities you paid for in your 
dot-matrix printer. Printer Boss soft¬ 
ware gives you virtually every special 
printing feature you’ll ever need, on 
one plain-English menu, at the touch 
of a few keys. 

Features: Letter quality printing, 
sideways printing of files up to 64k, 
RAM printer buffer up to 64k, custom 
character font design downloadable 
from menu, 5 alternate IBM char¬ 
acter sets with screen dump set, 
block and line graphics, Greek and 
math symbols, high-speed output 
and full control of all print modes on 
your printer on a single easy-to-use 
menu. Fast sample print routine and 
help screens for each menu page. 
Clear, well-organized manual. Hard- 
disc copyable version available. 

System: Printer Boss runs on the 
IBM-PC, PCjr, XT, AT and all com¬ 
patibles with 128K RAM and one 
double-sided drive using PC-DOS 
2.0, 2.1, 3.0, or MS-DOS equivalent. 

Printers: Epson MX-80, MX-100, 
FX-80, FX-100, RX-80, RX-100, JX-80, 
LQ-1500; IBM Graphics; Okidata 
ML-92, ML-93, 2410; Panasonic KX- 
P1090, KX-P1091, KX-P1092, KX- 
P1093, KX-P1160; C Itoh 8510,1550, 
Hewlett Packard Thinkjet; NEC P2 
Pinwriter, P3 Pinwriter; Star- 
Delta-10, Delta-15, Gemini-lOX, 
Gemini-15X, Radix-10, Radix-15; Tan¬ 
dy DMP-2100; Toshiba PI 340, 
PI 350, PI 351; and many other com¬ 
patible printers. 

Prices: Printer Boss $59.95. With 
letter-quality option $99.90. With 
sideways printing option $99.90. 
With both options $149.85. Demo 
disk $10.00. 

Orders: VISA, MC, or send money 
order or check. COD add $2.00. 
Company purchase orders ac¬ 
cepted. Shipping $2.00 per pack¬ 
age, outside USA and Canada 
$15.00. Dealers welcome. Free 
brochure. 


Connecticut Software 

CONNECTICUT SOFTWARE 
30 WILSON AVENUE 
ROWAYTON, CT 06853 

INFORMATION: 203-838-1844 
ORDERS: 800-321-0409 
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TABLE 1; Polyimmials for CRC and SDiniiDLC 


POLYNOMIAL 

POLYNOMIAL NAME 

.v'<> + A-i’ + + 1 

CRC-16 

A-'O + A'-' + A + 1 

CRC-16 (reverse) 

A'*’ + A'- + A’ + 1 

SDLC/HDLC 

A16 + .Y'l + A'l + 1 

SDLC/HDLC (reverse) 

CRC-16 and SDLC/HDLC are the most commonly used CRC polynomials on 8-bit 
data. The use of a divisor polynomial of degree 16 results in a 16-bit remainder. 


TABLE 2: CRC Generation 


RESULT AFTER 
SHIFT 

DATA AND CRC 

INTERMEDIATE 

VALUE 

START 

CRC = 

Data = 0000000 1 

00 0000000000000 0 

1 

1 

CRC = 

Data = XOOOOOO 0 

10 1000000000000 1 

1 

2 

CRC - 

Data = XXOOOOO 0 

11 1100000000000 1 

1 

3 

CRC = 

Data = XXXOOOO 0 

11 0110000000000 1 

1 

4 

CRC = 

Data - XXXXOOO 0 

11 0011000000000 1 

1 

5 

CRC = 

Data = XXXXXOO 0 

11 0001100000000 1 

1 

6 

CRC = 

Data = XXXXXXO 0 

11 0000110000000 1 

1 

7 

CRC - 

Data = XXXXXXX 0 

11 0000011000000 1 

1 

8 

Final CRC = 

Data = XXXXXXX X 

11 0000001100000 1 

Cannot be 
determined until 
the next data byte is 
loaded into the data 
register. 

A data byte, binary OOOOOOOl, is shifted through a CRC-16 generator by hand. 

The user must perform bit reversal and bit padding of the dividend value. 


about 4.6 seconds. At first glance, this 
appears a stiff price to pay for enhanced 
data integrity. However, the calculation 
of the CRC can be overlapped with the 
inbound and outbound transmissions 
under BASIC, recovering some of the 
lost time. In addition, when compiled, 
the algorithm runs approximately 50 
times faster, reducing the concern sub¬ 
stantially, as would assembly language 
and C approaches. Finally, on a noisy 
line, the CRC-16 algorithm could be 
more productive because of its superior 
error-detection capability. 

The CRC-16 is an excellent CRC 
calculation polynomial. However, statis¬ 
tical analysis shows that the SDLC/HDLC 
polynomial is even better. The table- 
look method described here demon¬ 


strates that the same table development 
process is applicable to any CRC poly¬ 
nomial and that only the pattern of bits 
applied from the byte V vary. 

Users therefore have no reason to 
stick with simple CRC calculation proce¬ 
dures when the very best are within 
reach. Perhaps the industry standards 
someday will shift to the more effective 
CRC polynomial calculation procedures. 


W. David Schwaderer is a member of the 
Experimejjtal Office Systems Department in 
IBM's Satt Jose Research Division Laboratory. 
He has unitten four telecommunication 
products sold internationally hyi IBM and is 
the author of Digital Communications Pro¬ 
gramming on the IBM PC CWileyf Press, 1984). 
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Spending more time searching for the 
technology...than u^ng it? 

DATA SOURCES 
systematically organizes 
all your DP options! 


No other resource puts over 20,000 
systems and applications software pack¬ 
ages... over 17,000 hardware and data 
communications products...and some 
9,000 company profiles instantly at 
your fingertips. 

DATA SOURCES is conveniently 
indexed to help you locate the products 
you seek quickly...find others you may 
not be aware of...and determine their 
capability and compatibility at a 
glance. You’ll use... 

...The Product Index, with its com¬ 
plete listing of every product covered 
by DATA SOURCES, to lead you to 
the larger listing quickly. 

...The Company Profile Index, to 
help you identify all the product 


areas in which a firm is currently 
involved easily. 

...The Company/Product Index, to 
find each vendor’s full range of prod¬ 
ucts within each equipment category 
instantly. 

...The Software Index, to help you 
access specific packages, even if 
you’re not sure of the author or prod¬ 
uct classification. 

And DATA SOURCES’ handy compari¬ 
son charts let you review similar products 
by multiple manufacturers for key cri¬ 
teria, including compatibility and price. 

PLUS...in-between quarterly editions, 
subscribers have access to the exclusive 
DATA SOURCES HOTLINE for infor¬ 
mation on product location assistance. 


JUST CALL (800) 2271617 ext 251 
TODAY! (In California, call (800) 
722-3543 ext. 251) 



We’ll send your first 2-volume edition 
on a 30-DAY APPROVAL basis 
and enter your year’s 
subscription to 
DATA SOURCES at 
just $170... $70 off 
the regular cover 
price... FOR 4 
quarterly editions. 


Leading the Industry; in Information 
Management 

P.O Box 5845, Cherry Hill, N.J. 08034 
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CRC-16 


length = sizeof(TestMsg) - 1; /* avoid terminating NUL */ 
crc = GenerateCRC(length, TestMsg); /* calculate a CRC */ 

printf("\n\n\nText = [%s]\nCRC = 

%04x\n\n", TestMsg, crc); 

return!0); 



1 

VOID GenerateTablei) /* generate 

the look-up table */ 

i 

int temp; 



union 1 int i; 



struct { 



unsigned il 

1 

/* low order bit */ 

unsigned i2 

1 


unsigned i3 

1 


unsigned i4 

1 


unsigned i5 

1 


unsigned i6 

1 


unsigned i7 

1 


unsigned i8 

1 

/* high order bit */ 

unsigned 

8 

/* unused */ 

} Bit; . 



1 iUn; 



union { unsigned int Entry; 



struct { 



unsigned bl 

;1 

/* low order bit */ 

unsigned b2 

;1 


unsigned b3 

;1 


unsigned b4 

:1 


unsigned b5 

;1 


unsigned b6 

:1 


unsigned b7 

;l 


unsigned b8 

;1 


unsigned b9 

;1 


unsigned blO : 

:1 


unsigned bll : 

:1 


unsigned bl2 : 

:1 


unsigned bl3 : 

;1 


unsigned bl4 ; 

:1 


unsigned bl5 ; 

:1 


unsigned bl6 ; 

:1 

/* high order bit */ 

} EntryBit; 



} EntryUn; 



for (iUn.i = 0; iUn.i < 256; iUn. 

.i++) { 

EntryUn.Entry = 0; /* bits 2 thru 6 zeroed out now */ 

temp = (iUn.Bit.i7 ‘ iUn.Bit.i6 ' 

' iUn.Bit.i5 * 

iUn.Bit.i4 ‘ iUn.Bit.i3 ‘ 

iUn.Bit.i2 ‘ 

iUn.Bit.il); 



EntryUn.EntryBit.bl6 = (iUn.Bit.i8 * temp); 

EntryUn.EntryBit.bl5 = (temp); 




USTEVG 1: CRC.C86 



/ 


/* * High Performance CRC Computation Routine 

*! 

/* 

*/ 

/* Copyright 1985 W. David Schwaderer 

*/ 

/* All rights reserved 

*/ 

1 * 

*/ 

/* Compiler used: Computer Innovations C86 V2.10A 

*/ 

/* 

*/ 

/* Warning...this program uses bit fields! 

*/ 

/* For warnings on bit field hazards see: 

*/ 

/* 


/* The C Wizard's Programming Reference Handbook 

*/ 

/* W. David Schwaderer 

*/ 

/* John Wiley and Sons, 1985 

*1 

/* 

*/ 





watch bit fields...see my C book... */ 

finclude "stdio.h" 


Idefine VDID int 


unsigned crc table[256]; /* globally accessible 

*/ 

main(argc, argv) 
int argc; 

char *argv[3; 


1 

VDID GenerateTableO; 


unsigned GenerateCRC! ) ; 


unsigned length, crc; 


/* crc = DX9D01 */ 


static char TestArrayU] = {'\DDr, ‘\DD0'}; 


static char TestArray2[] = {'\DDr,'\DD0', 'NDDl', •\22D’}; 

/* bytewise bytewise 

*/ 

/* unreversed reversed 

*/ 

static char TestMsgC] = "This is a test message."; 


GenerateTableO; /* fill in the crc table */ 

PrintTableO ; /* display the table 


length = sizeof (TestArrayU ; 


crc = GenerateCRCdength, TestArrayU; /* calculate 
printf("\n\n\nTestArrayl CRC = DxID4x", crc); 

CRC */ 

length = sizeof(TestArray2); 

crc = GenerateCRCdength, TestArray2); /* calculate 
printf("\n\n\nTestArray2 CRC = Dx%04x'', crc); 

CRC */ 


KnowThyPC! 


Are you writing programs in BASIC or Pascal? The popular Peeks 
’n Pokes has a disk with 58 programs and a 38-page manual that 
helps you get ‘underneath the covers’ of the PC. Learn how to use 
PEEK, POKE, INP, OUT, and DOS/BIOS function calls to do 
what you want, fast! Do you want to perform functions not 
available from BASIC or Pascal? It’s all explained in the manual 
and demonstrated in the sample programs. Source code included! 

Peeks *n Pokes shows you how to: 

• Access the system’s configuration 

• Unprotect BASIC programs 

• Scroll part or all of the screen 

• Access the file directory 

• Logically swap printers 

• Read and change the keyboard 

• Find more Peeks and Pokes 

• And much more...for only $30.00 


Want to know more? The Inside Tmckl is a collection of advanced 
utilities for the PC programmer. It contains a disk with 61 pro¬ 
grams, a 42-page manual, and a fold-out memory map that helps 
you get better performance from the PC. With this package you can 
give your programs assembler-assisted speed from high-level lan¬ 
guages, get control over memory, customize and control the PC, 
and more. Some programs require DOS 2.00. Source code included! 

The Inside Track! shows you how to: 

• Read/write files as fast as DOS 

• Display data on the screen faster 

• Reserve memory for your use 

• Copy memory to another location 

• Copy-protect your programs 

• Load large programs faster 

• Control the keyboard settings 

• And much more... for only $45.00 




MasterCard and VISA accepted. Shipping charges: $2.50 per order for UPS; $2.50 per item for First Class Mail to USA and 
Canada; $6.00 per item for Air Mail outside USA and Canada. Dealer inquiries invited. 

Data Base Decisions • 14 Bonnie Lane • Atlanta, GA 30328 • 404/256-3860 
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EntryUn.EntryBit.bl4 = (iUn.Bit.i8 * iUn.8it.i7); 
EntryUn.EntryBit.bl3 = (iUn.B1t.i7 ‘ iUn.Bit.i6); 
EntryUn.EntryB1t.bl2 = (1Un.Bit.i6 * iUn.B1t.i5); 
EntryUn.EntryBit.bll = (iUn.Bit.15 ‘ iUn.Bit.i4); 
EntryUn.EntryBit.blO = (iUn.Bit.i4 * iUn.Bit.i3); 
EntryUn.EntryBit.b9 = (iUn.Bit.i3 * iUn.Bit.iZ); 
EntryUn.EntryBit.bB = (IUn.Bit.iZ ‘ iUn.Bit.il); 
EntryUn.EntryBit.b7 = (iUn.B1t.il); 
EntryUn.EntryBit.bl = (iUn.Bit.i8 * temp); 

crc_table[iUn.i] = EntryUn.Entry; 

} 

} 

VOID PrintTableO /* print out the look-up table */ 

{ 

int i; 

for (i = 0; i < 256; i++) { 
if ( !(i X 8) ) 

printf("\n XOZx - %04x-, i, crc_table[i]); 

else 

printf(" X04x", crc_table[i]); 

} 

} 

unsigned GenerateCRCdength, TextPtr) 
unsigned Length; 
char *TextPtr; 

( 

int 1, index; 
unsigned crc; 

ere = 0; /* crc starts at zero for each message */ 

for (i = 0; 1 < Length; i++, TextPtr++) { 
index = ( (crc * *TextPtr) i OxOOFF); 
crc = ( (crc >> 8) & OxOOFF) * crc_table[index]; 

} 

return(crc); 


LISTING 2: CRC.BAS 

1000 ' *—..* 

1010 ' * BASIC CRC-16 Calculation routine * 

1020 ' * Copyright 1985 W. David Schwaderer, All rights reserved * 

1030 ■ *.* 

1040 CLS 

1050 DEFINT A-Z : FALSE = 0 : TRUE = NOT FALSE 
1060 DIM CRC.TABLE(256) 

1070 FOR I = 0 TO 255 : READ CRC.TABLE!I) : NEXT I ' Load up table.. 
1080 MS6$="This is a test message." 


1090 GOSUB 1150 

1100 PRINT“The CRC for [";MSGS;“] = 4h";HEX$(CRC.HIGH);HEX$(CRC.LOW) 
1110 END 

1120 ' *.* 

1130 ' * This is the CRC-16 Calculation Routine * 

1140 ' *.* 

1150 CRC = 0 ' CRC always starts at zero for each message... 

1160 FOR I = 1 TO LEN(MSG$) 

1170 VD = (ASC(MID$(MSG$,I,l))) * Get the value of the byte 

1180 VC = ( CRC AND &HFF ) ' Get low order byte of the CRC 

1190 V = VD XOR VC ' Calculate table index value 

1200 IF ((CRC AND &H8000) = 0) THEN BIT.ON = FALSE ELSE 

BIT.ON = TRUE : CRC * (CRC AND &H7FFF) 

1210 CRC = ( CRC \ 256) XOR CRC.TABLE!V) 

1220 IF (BIT.ON = TRUE) THEN CRC=CRC XOR &H80 'High bit fiddle 

1230 NEXT 

1240 IF ((CRC AND &H8000) = 0) THEN BIT.ON = FALSE ELSE 
BIT.ON = TRUE : CRC = (CRC AND &H7FFF) 

1250 CRC.HIGH = (CRC \ 256) : CRC.LOW = CRC MOD 256 

1260 IF (BIT.ON*TRUE) THEN CRC.HIGH=CRC.HIGH XOR 4H80 'Hi bit fiddle 

1270 RETURN 

1280 ■ *.....-..* 

1290 ' * This is the 256 entry CRC table * 

1300 ■ *.* 

1310 DATA &h0000,&hC0Cl,4hC181,&h0140,&hC301,&h03C0,&h0280,&hC241 
1320 DATA &hC60l,&h06CO,&h0780,&hC74l,&h0500,&he5Cl,&hC481,&h0440 
1330 DATA ihCCOl,&h0CC0,ihOD80,&hCD41.ihOFOO.&hCFCl,&hCE81,&h0E40 
1340 DATA 4h0A00,&hCACl,&hCB81,4h0B40,&hC901,&h09C0,ih0880,&hC841 
1350 DATA 4hD801,4hl8C0,4h1980,4hD941,4hlBOO,4hDBCl,4hDA81,4hlA40 
1360 DATA 4hlE00,4hDECl,4hDF81,4hlF40,4hDD01,4hlDC0,4hlC80,4hDC41 
1370 DATA 4hl400,4hD4Cl,4hD581,4hl540,4hD701,4hl7CO,4hl680,4hD641 
1380 DATA 4hD201,4hl2C0,4h1380,4hD341,4hl100,4hDlCl,4h0081,4hl040 
1390 DATA 4hF001,4h30C0,4h3180,4hF141,4h3300,4hF3Cl,4hF281,4h3240 
1400 DATA 4h3600,4hF6Cl,4hF781,4h3740,4hF501,4h35C0,4h3480,4hF441 
1410 DATA 4h3C00,4hFCCl,4hFD81,4h3D40,4hFF01,4h3FC0,4h3E80,4hFE41 
1420 DATA 4hFA01,4h3AC0,4h3B80,4hFB41,4h3900,4hF9Cl,4hF881,4h3840 
1430 DATA 4h2800,4hE8Cl,4hE981,4h2940,4hEB01.4h2BCO,4h2A80,4hEA41 
1440 DATA 4hEE01,4h2EC0,4h2F80,4hEF41,4h2000,4hEDCl,4hEC81,4h2C40 
1450 DATA 4hE401.4h24CO,4h2580,4hE541,4h2700,4hE7Cl,4hE681,4h2640 
1460 DATA 4h2200,4hE2Cl,4hE381,4h2340,4hE101,4h21C0,4h2080,4hE041 
1470 DATA 4hA001,4h60C0,4h6180,4hA141,4h6300,4hA3Cl,4hA281,4h6240 
1480 DATA 4h6600,4hA6Cl,4hA781,4h6740,4hA501,4h65C0,4h6480,4hA441 
1490 DATA 4h6C00,4hACCl,4hA081,4h6D40,4hAF01,4h6FCO,4h6E80,4hAE41 
1500 DATA 4hAA01,4h6AC0,4h6B80,4hAB41,4h6900,4hA9Cl,4hA881,4h6840 
1510 DATA 4h7800,4hB8Cl,4hB981,4h7940,4hBB01,4h7BC0,4h7A80,4hBA41 
1520 DATA 4hBE01,4h7EC0,4h7F80,4hBF41,4h7D00,4hBDCl,4hBC81,4h7C40 
1530 DATA 4hB401,4h74C0,4h7580,4hB541,4h7700,4hB7Cl,4hB681,4h7640 
1540 DATA 4h7200,4hB2Cl,4hB381,4h7340,4hB101,4h71C0,4h7080,4hB041 
1550 DATA 4h5000,4h90Cl,4h9181,4h5140,4h9301,4h53C0,4h5280,4h9241 
1560 DATA 4h9601,4h56C0,4h578O,4h9741,4h5500,4h95Cl,4h9481,4h5440 
1570 DATA 4h9C01,4h5CC0,4h5D80,4h9041,4h5F00,4h9FCl,4h9E81,4h5E40 
1580 DATA 4h5AOO,4h9ACl,4h9B81,4h5B40,4h9901,4h59CO,4h5880,4h9841 
1590 DATA 4h8801,4h48C0,4h4980,4h8941,4h4B00,4h8BCl,4h8A81,4h4A40 
1600 DATA 4h4E00,4h8ECl,4h8F81,4h4F40,4h8D01,4h4DC0,4h4C80,4h8C41 
1610 DATA 4h4400,4h84Cl,4h8581,4h4540,4h8701,4h47CO,4h4680,4h8641 
1620 DATA 4h8201,4h42C0,4h4380,4h8341,4h4100.4h8lCl,4h8081.4h4040 


TallScreen"" takes the DRUDGERY 

OUT OF DOS 


• 1000 lines of screen output save(j to 
scroll through for review and eiditing 

• Commands and directory paths 
automatically saved for quick recall 
again and again 

• Screen output and commands edited with 
standard, powerful, easy-to-learn and 
easy-to-use word processor techniques 

• Screen output saved to file or printer, or frozen 
anywhere on the screen 

• DOS commands help file included for quick 
reference 


iiTallScreen has completely changed 
the way I use DOS.f9 

Bob Beilstein, PC user 

iiA godsend for power users. 

Hanno Hinsch, Author of TELIOS 

iiThis is the way DOS should have been 
designed in the first placelff 

Rex Swain, Technical Director Parallax Systems 

iiJust recalling screen output and past 
commands alone is worth the price. 

Edward T. Garner, VP Finance ARIES Group 


$49.95 

INTRODUCTORY PRICE 


• Keyboard macros supported similar to the IBM 
Personal Editor. 


For orders or information see your 
local dealer or call 800-522-0290 



I'ROCRAMWIKC 

rooi'> 


For the IBM PC®, PCjr, XT, AT, or compatibles. Works with DOS 2.00 and 
above. Works wifh PROKEY’'' and SIDEKICK’". Compatible with most 
mouse systems. Next day shipping on VISA/MC. MD & NM residents add 
sales tax. 


QUALITAS, INC., P.O. BOX 3AK/UPB QUALITAS 
LAS CRUCES, NM 88003 505-522-0290 
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tive workstations, integrated office 
automation workstations, supermi¬ 
cros, kneetops, portables, 
transportables... AND MORE. 

Software: graphics, accounting pack¬ 
ages, financial packages, training 
packages, operating systems, utilities, 
DBMSs, office automation, word pro- 
essing, communications—PLUS the 
new integrated packages... AND 
MORE. 

Expansions/Extension Cards: con¬ 
trollers, clocks, A to D converters, extra 
quad boards, interface boards, lan¬ 
guage cards, solid state disks, memory 
boards, processor enhancement, auxil¬ 
iary processors... AND MORE. 

Communications: micro LAN net¬ 
works, micro modems, micro termi¬ 
nals, terminal emulators, micro-to- 
mainframe downloaders, database 
access packages, electronic mail... 

AND MORE. 

Peripherals/Accessories/Support 
Equipment: printers, plotters, moni¬ 
tors, floppies, hard _ 

disks, keyboards, 
tape drives, OCR 
bar codes, sensors, 
power supplies, 
power surge pro¬ 
tectors, cooling 
fans... AND 
MORE. _ 

Data Decisions 
MICROCOMPUTERS 
service is: 

Comprehensive: It offers you the most 
complete, concise, accurate informa¬ 
tion ever compiled on micros. 

Authoritative: If s put together by the 
largest, most experienced staff of micro 
experts in the publishing industry today 
—experts who don’t just read about 
products, but who test them in our labs. 

Analytic: Hard-hitting independent 
analysis highlights strengths, limitation 
and suitability to a corporate environ¬ 
ment of all mainstream products. 

Practical: Reliable user ratings let you 
see how products measure up in actual 
use. 

Convenient: One service gives you all 
the information you need. 


^iYour telephone consultants are just 
outstanding—a really great group. They 
provide timely personal response to 
virtually any type of inquiry^^ 

—Stan Leu 

Director of Marketing, DS Agency Inc. 
(Agents for Exxon Office Systems) 
Lubbock, TX 


Economical: A 1-year subscription 
costs no more than you would have to 
pay a consultant to do just one of our 
hands-on evaluations. 


Easy-to-Use: Specially designed dot 
charts point you quickly to the prod¬ 
ucts that meet your needs... Rating bar 
charts let you see at a glance how simi¬ 
lar products compare... Easy-to-read 
graphics point 
out the differ- — 
ences between 
models from the 
same vendor... 

Consistent for¬ 
matting makes it 
easy to compare 
competitive offer¬ 
ings and find spe¬ 
cific facts. 


^Oust one report saved me three nights of 
tinkering at a computer store on my own 
time. Its like having a consultant sitting 
right there at the end of the desk. 

— Bob Butler, Mechanical Engineer 
Gillette Company Boston, MA 


Current: Up-to- 
the-minute news¬ 
letters and report 
updates reach you 

every month... Complete revision of 
all product reports are issued at least 
once a year. 

Personalized: Each MICROCOM¬ 
PUTERS subscriber is eligible for 

unlimited free 
" telephone con¬ 
sultin g with 
microcomputer 
experts whose 
only job is to 
provide quick 
answers to your 
questions. 


looked at two other micro services but 
yours was far superior. Your people do a 
wonderful job on the hands-on 
evaluations. I particularly appreciate the 
way you look at a product from a 
corporate standpoint, not just from the 
technical point of view. 

I had MICROCOMPUTERS at my last 
job, and when I came here, ordering a new 
subscription was one of the first things I did.}} 

—Gerald Nadeau, Systems Analyst 
Analog Devices, Inc. Burlington, MA 


SPECIAL NO-PURCHASE- 
OBLIGATION TRIAL REVIEW 
OFFER 

Thousands of smart DP profes¬ 
sionals and micro buyers like yourself 

ACT NOW! 

Complete this order form and mail today! 

r 


have used Data Decisions MICRO¬ 
COMPUTERS to help them make the 
right choices. 

The annual subscription rate- 
complete with all 3 volumes, updates, 

newsletters and 
free unlimited 
phone consult¬ 
ing service—is 
only $900 plus 
$25 shipping 
and handling... 
far less than 
you’d have to 
pay an outside 
consultant for 
even one of our 
in-depth evalu¬ 
ations. 

Data Deci¬ 
sions is so confi¬ 
dent of your response to MICRO¬ 
COMPUTERS that we are offering to 
let you examine all three volumes ^ 
your leisure in your own office with 
absolutely no purchase obli g ation . The 
only charge for this outstanding offer is 
the shipping and handling fee— which 
will be credited to your purchase if you 
subscribe . 

Order your trial review today and 
see for yourself how Data Decisions 
MICROCOMPUTERS can save you 
hundreds of hours of product testin g 
and thousands of dollars in costl y pur¬ 
chasin g mistakes . 

Doto Decisions 
microcomputers 

20 Brace Road 
Cherry Hill, NJ 
08034 

(609)429-7100 


Data Decisions / 
microcomputers 

20 Brace Road* Cherry Hill, NJ • 08034 

□ Please send me Data Decisions MICROCOM- 

jL PUTERS for a no-purchase-obligation trial 

review. I understand that the only charge is a $25 shipping/handling 
fee which will be credited to my purchase if I subscribe. 



□ 


Although your offer sounds great. I’m still not convinced. 
Please send me additional information. 


Signature- 
Name_ 


-Title- 


Company- 
Address_ 


City_ 

Phone L 


-State- 


-Zip- 


A160| 













































I waste a lot of time contacting vendors and then 
find out they don’t have what I need. 99 


Suddenly I’m the corporate guru on micros, hut I don’t 
have answers to the questions I’m being asked. 99 

I’m already spending too much time on product 
evaluations, and the field gets bigger every day.99 

—If these complaints sound familiar, this is the help you need. 

INTRODUCING im DEQSIONS 

MKROOMPUTERS 


An ALL-NEW information 
service for the corporate micro 
buyer that features HANDS- 
ON TESTING of micro soft¬ 
ware and peripherals by experts 
in Data Decisions’ own labs. 

T hat’s right, now you can get the 
results of hundreds of hands-on 
tests done under consistent , controlled 
conditions by our specially trained 
team of micro experts—who will tell 
you what each product’s strength and 
limitations are, how competing prod¬ 
ucts compare, and what you can expect 
when you bring them in-house. 

And hands-on evaluations of soft¬ 
ware and peripherals are just the 
beginning! Data Decisions MICRO¬ 
COMPUTERS is your one-step look¬ 
up source for what you need to know 
about LANs... PC-compatibles... 
specialized workstations—for ALL 
your micro information needs. 

MICROCOMPUTERS comes to 
you in 3 loose-leaf volumes which are 
updated every month to ensure their 
accuracy. They give you: 

• Hands-on evaluations of key software 
and peripheral products. 

• Rating charts that let you compare 
how competing packages measure up 
in actual use. 

• In-depth analyses that highlight 
strengths and limitations of main¬ 
stream hardware, software and 
peripheral products. 



• Action-oriented technology reports 
that fill you in on issues and trends. 

• Broadbased surveys on accounting 
software, electronic mail packages and 
other important areas. 

• Lively monthly newsletters that bring 
you late-breaking industry happenings 
and new product announcements, 
point out the best articles published in 
recent computer magazines, and pro¬ 
vide a summary of the month’s hands- 
on testing scores and a calendar of 
industry events. 

• Unlimited free telephone consulting 
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by micro experts whose only job is to 
answer your questions. 

Whether you’re looking for 10 
micros or 100, an integrated software 
package, a micro-to-mainframe down- 
loader, graphics— or the ri g ht combina¬ 
tion of products capable of workin g 
tog ether, MICROCOMPUTERS has 
the information you need. 

Data Decisions 

MICROCOMPUTERS covers 
the market from A to Z. 
Microcomputers: desktops, intelli¬ 
gent terminals, UNIX systems, execu- 





















Tired of waiting 
to your PC? 



. □RN'T I]0 TUJQ 
TVIIMQ5 HT ONCE ? 
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End the wait! 

Now DouHjDOS 

Offers you more useable features! 


ponR[.FDOS 

Multi-tasking, concurrent 
processing using today’s 
software and your PC, 
XT, or AT system! 

No matter how good your PC is, you still have 
to wait while it processes and calculates for a long 
report, spread sheet, payroll, or whatever. This 
waiting is costing you time and money. 

Now, DoubleDOS, the remarkable new soft¬ 
ware, lets your PC actually run programs 
concurrently! 

Think of the ways DoubleDOS will save you 
time and money: 

• BUSINESS. Run a spreadsheet, and at the 
same time, print the payroll checks or 
accounting reports. 

• WORD PROCESSING. Work on another 
document while printing or spell checking 
previous work. 

• PROGRAMMING. Compile programs while 
starting new ones immediately. 

• COMMUNICATIONS. Receive or send infor¬ 
mation while you use the PC to do other tasks. 
DoubleDOS has endless applications! But it’s 
easy to use. 


Douri.rDOS 



• You have the option to control the 
multi-tasking functions with your 
own programs! 

• Faster displays than DOS! 

• DoubleDOS multi-tasking requires only 
18-40K RAM! 

• Built-in printer buffer! 


Listen to what users are saying 
about DoubleDOS: 

• “It lets me get more done. Lotus and DBase run 
together like they were made that way and it only 
takes 30K in RAM!” 

• “Excellent. Just what we needed for our applications!” 

• “It does seem to perform as advertised and seems to be 
professionally done.” 

• “I like this product. Already found it very useful.” 

• “Great product! It is solid, painless, and bulletproof.” 



ORDER NOW! 

SPECIAL OFFER 

PAY ONLY $99! 


.SoFTT XTGIT Satisfaction 
SOLUTIONS Guaranteed! ^^0 

530 Chestnut St., Manchester, NH 03101 
1-800-272-9900. In NH call 627-9900. 

DoubleDOS works with PC-DOS and your existing DOS software. 

Also supports many Compatibles. 
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Try a mainframe tradition 
on your microcomputer today... 

Desk Top 
Capacities 


1000 mb 
700 mb 
335 mb 
170 mb 
85 mb 


The NMS PC 8000 Series 

• 8-inch technology-based storage 

• Access times of 15 milliseconds 

...National Memory Systems provides 



Desk top storage to 700 megabytes: 

With enhanced features for 1985, the NMS PC 8000 stays ahead of any herd with compact 8-inch 
technology Winchester Disk Storage systems ... used in mainframe and minicomputer installations. 
NMS originated use of these techniques in micro applications more than 18 months ago. We set 
the standard for high-capacity, high-performance mass storage systems. 

Compatibility: 

IBM PC-AT, XT, standard PC, and all compatibles, as well as a version to run yourTexas Instruments 
PC, too! Ask about our multifunction, single slot disk tape controller. 

Ideal for networking and distributed processing: 

You gain up to 5 times the speed of 5V4-inch technology disk systems. NMS Disk Systems will not 
impose limitations on your computer. 

Flle-by-File Tape Back-up: 

Add our stand-alone PC.25 60 mb File-by-File and streamer ’A-inch tape system, or V 2 -inch PC 9000 
Series, ANSI-IBM format compatible 9-track system, and you have the total solution. 

Laser Optical Disk: 

Be revolutionary with the 1 gigabyte NMS PC 007, a non-erasable archival system that gives you 
1000 megabytes of on-line data at 1/20th the cost of tape media. 

Easy Upgrades: 

Mix disk capacities, disk with tape, disk with Laser Disks to meet 
your needs. One single-slot controller does it all. 


Call Us: 

All products provided by NMS are protected with our standard 
1-year warranty, and optional Nationwide field services program. 

Phone 415-443-1669 


National 

Memory 

Systems 

CORPORATION 



sssss^ 

^m/ 


TWX 9103866006 
TELEX 821892NMSUD 
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355 Earhart Way 
Livermore, CA 94550 
(415) 443-1669 













































File-search Help 
for PC-DOS 

Three utilities enbarice DOS 
directory-munagemerit 
abilities 



ARTHUR A. GLECKLER 


O ne of the most important im¬ 
provements made to PC-DOS in 
version 2.0 was the addition of a 
hierarchical directory system. It was, 
however, a mixed blessing: from both a 
programming and utilization point of 
view, file access and manipulation be¬ 
came more complex. Most operating 
systems for larger computers have built- 
in facilities for dealing with this com¬ 
plexity. PC-DOS added only one: the 
PATH command. Compared with the 
more sophisticated capabilities of tradi¬ 
tional operating systems, PC-DOS is se¬ 
verely restricted. 

File-search utilities are enhance¬ 
ments to PC-DOS that provide some of 


the directory-management features, 
such as aliases and search rules, found 
on larger computer systems. They are 
designed to enable file location without 
giving explicit path names, prevent un¬ 
necessary duplication of files, and in¬ 
crease the efficiency of the tree-struc¬ 
tured directory system. 

Many problems can arise in using 
PC-DOS’s directory system. Some pro¬ 
grams cannot use path names at all, and 
therefore are limited to accessing files 
only in the current directory. To over¬ 
come this problem, the user must en¬ 
sure that all data files are in the current 
direaory when the program is run. 
Other programs can access data files 


with a user-supplied path name, but 
require that system files (overlays, help 
files, and so forth) be in the current 
directory. The user either must use the 
program in one directory, or make 
copies of the system files in every direc¬ 
tory in which the program will be used. 
The following are three file-search utili¬ 
ties, each of which approaches these 
problems from a different perspective. 
(Table 1 lists their features.) 

FilePath, from SDA Associates, pro¬ 
vides a search list to be used whenever 
a file that lacks a path specifier cannot 
be found in the current directory. When 
a file open request is made to PC-DOS, 
FilePath looks at the path name that was 
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UTILITIES 


given. If a path specifier was given (for 
example, \WORKING\DATA.FIL), File- 
Path simply hands the path name to 
DOS to be processed as if FilePath had 
never intervened. If a path name was 
given without a path specifier (for ex¬ 
ample, DATA.FIL), FilePath searches the 
current directory for the requested file 
(just as DOS normally does). 

If the file is found, the file open re¬ 
quest returns as usual. If no matching 
file is found, FilePath searches the paths 
in its search list, in order, for the re¬ 
quested file. If the file is found in one 
of these paths, FilePath returns a handle 
for the file, but does not change the 
path name. The calling program 
“thinks” it found the file in the current 
directory, but is actually accessing a file 
in another directory. If none of the 
paths in the search list contains the file, 
a “file not found” error signal is re¬ 
turned instead of a file handle. 

FilePath is most conveniently in¬ 
voked from the AUTOEXEC.BAT file. Its 
operation is completely transparent to 
programs and, once installed, it re¬ 
quires no special attention. FilePath is 
almost identical in function and opera¬ 
tion to the DOS PATH function; its com¬ 
mand syntax is as follows: 

FP Pathl [rV] [;Path2] [/T] . . . [/L = n] 

where the Paths are those to be 
searched, in order, when a file is not 
found in the current directory. The T 
option, placed after any path, tells File- 
Path to search that path and any sub¬ 
directories under it. The L option de¬ 
fines the maximum number (n) of di¬ 
rectory levels in the entire tree struc¬ 
ture, including the root directory, to be 
searched. Wildcard characters are 
acceptable in path names. 

Users of the PATH function may 
have been victimized by “open-drive- 
door syndrome,” where 

PATH A:\; B:\ 

has been used to define a search list, 
and the drive door is open when B: is 
searched for a program. This results in 
the “Abort, Retry, Ignore?” message 
from DOS, rather than the less danger¬ 
ous “Bad command or file name.” 

FilePath handles the same problem 
by skipping paths in its search list that 
return disk errors. So, even when 

FPA:\;B:\;C:\ 

has been used to define a search list, 
FilePath will have no problems search¬ 
ing for a file, whether or not the drive 
doors on A: or B: are open. 

FilePath has one major drawback: 
while the program handles very well 


the job of locating existing files, it does 
not ensure that replacements for those 
files are written in the same place as 
the originals were found. If, for exam¬ 
ple, a program editor is invoked from 
the root directory, and the programmer 
loads the file SOURCE.COD (with no 
path specified), which is located in 
\ PROGRAMS, FilePath may find the file. 
But, when all modifications to the file 
have been made and it is saved, the 
program editor still has the name 
SOURCE.COD, with no path specifier: it 


saves the file in the current directory, 
rather than in \ PROGRAMS. 

The documentation for FilePath 
consists of four typeset pages designed 
to be placed in the PC-DOS Manual It 
is complete and well written; few in¬ 
structions are required. Examples of 
FilePath’s operation are included. 

SCOUT, from Computer Insights, 

Inc., includes other features in addition 
to a file search list. It allows the cre¬ 
ation of virtual drives that correspond 
to directories on physical disk drives. 
Any directory and its files can be ac¬ 
cessed as though they were on a dis¬ 
kette mounted in an imaginary drive. 

If \ PROG \WORKING\ SOURCE 
were a heavily used subdirectory on the 
fixed disk, it could be given a corre¬ 
sponding drive name, D:. Executing 
DIR D: would list all files in \PROG\ 
WORKING \SOURCE. Typing D: would 


make D: the current drive (in effect, 

\ PROG \WORKING\ SOURCE would 
become the current directory). 

No subdirectories are listed on a 
SCOUT imaginary drive (even if present), 
and none may be created. Executing 
MKDIR on a vinual drive always results 
in “Unable to create directory.” 

Two primary benefits of scout’s 
imaginary drive function are that first, 
path specifications can be abbreviated, 
making it easier to remember where 
important files are kept, and reducing 


typing errors; and second, those few 
programs that still support only the 
DOS 1.1 file name structure (no path 
names) will be able to access files in 
subdirectories, scout protects against 
the use of FORMAT, CHKDSK, and 
DISKCOPY on virtual drives by causing 
these programs to exit harmlessly when 
applied to a virtual drive. 

In addition, scour provides the 
ability to write-protect a virtual drive. 

All attempts to write to a protected 
drive will fail; however, programs still 
can write to the corresponding direc¬ 
tory by using a full path specification, 
rather than a virtual drive name. 

Any virtual drive may be placed on 
the search list, in a manner similar to 
that of FilePath, with one minor differ¬ 
ence: FilePath uses the search list only 
if no path specifier is given in a path 
name, scout, on the other hand, uses 


TABLE 1: Comparison 

of Features 




FILEPATH 

SCOUT 

EASYPATH 

Documentation 

Good 

Good 

Excellent 

Define aliases for 
individual files 

No 

No 

Yes 

Control both read 
and write operations 

No 

No 

Yes 

Disk space used 

(bytes) 

3,110 

7,684 

9,509 

(EPCNTRL.SYS 

3,254) 

(EP.COM 6,255) 

Memory us^e 

(bytes) 

3,184 

4,720 

3,264 

Strong points 

Simplicity 
of operation 

Fewer key¬ 
strokes 

Extremely 

versatile 

Preconfigured to 
handle specific 
applications 
programs 

No 

No 

Yes 

Price 

$24.50 

$29.95 

$100.00 


All three utilities are surprisingly memory-efficient. EasyPath offers the most 
versatility and control, but is priced considerably higher than the other two. 
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the search list whenever a file cannot 
be found, even if a path specifier is part 
of the path name. In scout, if B:\ is on 
the search list and the user enters 

TYPE A:\READ.ME 

if READ.ME is not present on A:, scout 
will search B: for the file. FilePath, on 
the other hand, would not because a 
path specifier was given. 

As with FilePath, scour works by 
intercepting DOS function calls. It con¬ 
verts virtual drive specifiers to their cor¬ 
responding path specifiers before pass¬ 
ing control to the standard DOS func¬ 
tion calls. SCOUT is designed to be in¬ 
voked from an AUTOEXEC.BAT file, so 
it must be present on the disk from 
which the system is booted. The syntax 
for SCOUT is as follows: 

SCOUT ImagDrive = PathName /Options 

where ImagDrive is the imaginary drive 
to be associated with PathName. Op¬ 
tions may include*. 

D Deactivate search list 

A Reactivate search list 

R Write-protect ImagDrive 
S Add ImagDrive to end of search 
list 

For example, 

SCOUT D = C: \ PROG \ PASCAL\ TOOLS/S 






AmeriSoft 

Edit Tool f 


AmeriSoft 


MULTI-FILE 

EDITOR 

with 

WINDOWS 

$99 


+ 5 shipping 
+ tax in CA 


FREE EVALUATION 


Standard Features 

— Edit/Browse 20 files 

— Word processing features 

— All Dos commands w/Path support 

— Find &. Replace wildcards and ranges 

— Build new commands with key aacros 

— Design turnkey applications 

— Complete customization of editor 

— 300 page manual and online help 


Only Edit Tool cannot 
Lose Your Data 

— Work is recovered when power fails 

— Guaranteed file save on disk full 

— Undo 2,000 changes to each file 

— Restore deletes larger than memory 

— Edit ANY disk file in HEX display 

— Edit up to 2 megabytes of data with 
INSTANT access to any line 


AMERISOFT EDIT TOOL^^ 


Call Toll Free 1 ^800^3 58-9092 x62 7 CA; 1 -800-862-4982 x627 
345 South McDowell 10 • Petaluma, CA 94952 • 707-778-8594 
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creates the imaginary drive D:, which 
for most purposes is equivalent to 
\PROG\PASCAL\TOOLS, and adds it 
to the search list. Search list order de¬ 
pends on the chronological order in 
which imaginary drives were added. 

SCOUT has no effect on file location; 
like FilePath, it always saves files that 
have no path specifiers in the current 
directory, even if they were found in, 
and loaded from, another directory. 
Some may consider this a drawback. 

The well-written scour documenta¬ 
tion begins with an interesting history 
of PC-DOS, in which particular attention 
is paid to the tree-structured directory 
system, scout’s functions are clearly ex¬ 
plained and these documentation pages 
also are designed for inclusion in the 
PC-DOS manual. 

Polygon Software Corporation’s 
EasyPath is a set of four utilities, one of 
which handles file aliasing. The aliasing 
utility is made up of two programs: 
EPCNTRL and EP. EPCNTRL is installed 
as a device driver and intercepts all 
DOS file function calls, modifying them 
as necessary. EP serves as the user in¬ 
terface for EPCNTRL. 

EasyPath is installed using the 
INSTALL program included with the 
package. INSTALL creates (or modifies) 
CONFIG.SYS and AUTOEXEC.BAT files 



L’TI/Em 

IOMEGA CORPORATION 
1821 West 4000 South 
Roy. Utah 84067 . 
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The rapid pace of business today demands data storage solutions that can keep 
pace with the dynamics of today’s computing solutions. 

The Bernoulli Box '“ does just that-by creating, expanding, storing and backing up 
data bases on 10-megabyte cartridges. Its transfer rates and access times 
outperform hard disk devices. And when rapid pace means getting somewhere fast, 
your cartridge-contained data bases go with you. 

The Bernoulli Box. Available for the IBM PC, XT, AT, and most compatibles. 

For the dealer nearest you, call 1-800-556-1234 ext. 215. In California 
call L800-441-2345 ext. 215. 
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IfYouWoric 
With One Of These... 



...Y)u May Be Entitled lb 
A Corporate Discount 
On One Of These. 



PC T^ch Journal 
The Magazine for IBM 
PC Experts 




A +, The Independent 
Guide for Apple 
Computing 



Creative Computing. 
The #1 Magazine of 
Computer Applications 
and Software 


SAVE UP TO 50% 

WITH THE ZIFF-DAVIS 
CORPORATE SUBSCRIPTION PROGRAM 

Complete and mail this coupon, or for faster service, call Daniel Rosensweig 
collect at 212-503-5354. 

THE MORE YOU ORDER THE MORE YOU SAVE! 


ZIFF-DAVIS Corporate Subscription Program 
One Park Avenue, 4th Floor • New York, NY 10016 
Attn: Daniel Rosensweig 

n YES, I want more information on saving money through the ZIFF-DAVIS 
Corporate Subscription Plan. 

D Please have Dan Rosensweig call me at (_)_ 

Name_____^Title_ 

Company_ 

Address- 

City_ 


.State. 


-Zip. 


uTurriES 

and copies EasyPath onto the boot disk. 
Special batch files are included for con¬ 
figuring EasyPath for use with many 
popular application programs, including 
Lotus’ 1-2-3 and Symphony; crosstalk 
XVI by Microstuf; ubase ii, cIbase hi, 
Framework, and Friday! by Ashton-Tate; 
the Harvard Projea Manager by Harvard 
Systems; the IBM Personal and Profes¬ 
sional Editors; MultiMate by Polygon; 
Multiplan and Word by Microsoft; 
PFS:File, PFSiReport, and PFSrWrite by 
Software Publishing; VisiCalc by Visi- 
Corp; and WordStar by MicroPro. 

EasyPath takes a different approach 
to solving directory-management prob¬ 
lems. Rather than providing a universal 
search list to be used for all files, Easy¬ 
Path allows definition of aliases for par¬ 
ticular file names or groups of file 
names. Whenever an aliased file name 
is encountered, EasyPath looks it up in 
its table of aliases and converts the file 
name to the corresponding full path 
name. Aliases take effect even if a file 
can be found in the current directory. 

EasyPath uses the DOS environ¬ 
ment, an area used to store a set of 
strings that is accessible to all applica¬ 
tions programs by using DOS function 
calls. DOS uses the environment to 
store the current COMSPEC (location of 
COMMAND.COM) and PATH. EasyPath 
uses it to store its table of aliases. 

A word processing program might 
require WPP.F to be in the current di¬ 
rectory when it is run. By placing 

SET WPP.F =\PROG\ SUPPORTX WPP.F 
EP ON 

in the AUTOEXEC.BAT file, the user en¬ 
sures that the word processor can find 
its support file no matter which direc¬ 
tory is the current one. The’ first line 
above defines an alias for WPP.F; the 
second line turns on all EasyPath op¬ 
tions and activates EPCNTRL. This is an 
example of EasyPath’s file-name-explicit 
mode of operation; EasyPath can also 
search the alias table for matching file 
names (regardless of extension) and for 
matching extensions (regardless of file 
name). For example, 

SET *.0X0.= \PROG\SUPPORT\*.OVL 
EP ON 

would cause EasyPath to search for all 
files with the extension .OVL in the 
\ PROG \ SUPPORT directory. This 
would be useful, for instance, when a 
program has several overlay files, all 
with the .OVL extension. 

Unlike FilePath and scour. EasyPath 
changes both where files are searched 
for and where they are written; files are 
aliased for both read and write opera- 


142 


PC TECH JOURNAL 






































tions. Consider the problem mentioned 
earlier with the program editor, where 
files are to be saved to a common di¬ 
rectory for program source files and 
not in the current directory. This can be 
done by entering 

SET *.PAS=\PROG\PASCAL\*.PAS 
EP ON 

This causes all files with the extension 
.PAS to be read from, and saved to. 


3C0UT includes several 
features in addition to a file 
search list. It allows the cre¬ 
ation of virtual drives that 
correspond to directories 
on physical disk drives. 


\ PROG \ PASCAL, and not the current 
directory, unless a full path name is 
given. However, it is still possible, using 
EasyPath, to alias files in such a way that 
they are read from a directory other 
than the current one, but are always 
saved in the current directory. 

Files may be aliased by file name, 
by extension, or both, and wildcard 
characters are legal in file names; each 
file may have more than one alias. In 
this case, the group of aliases serves as 
a search list, similar to the search lists 
in FilePath and scout. 

EasyPath also allows definition of 
temporary , aliases, which are installed 
just before a program is executed, and 
removed immediately upon exiting to 
DOS. This feature is useful in resolving 
problems with conflicting aliases (for 
example, when two different programs 
use a support file with the same file 
name), and in preventing the DOS envi¬ 
ronment from overflowing its maximum 
allotted space. A batch file can be de¬ 
signed that will add temporary aliases, 
invoke the desired program, and re¬ 
move the temporary aliases upon return 
from the program. 

The directories in a file’s search list 
are protected against creating new files, 
or deleting and renaming files, or both: 
EasyPath may be told to ignore certain 
directories in a file’s search list when 
writing the file to disk. These directo¬ 
ries will be used only in locating the 
file for reading. EP is invoked with 

EP [ONIOFF] [/OptionLetters], 



The Programmer’s Editor 


BRIEF’S power and flexibility provide 
dramatic increases in programming 
productivity. BRIEF’S ergonomically designed 
human interface becomes a natural extension 
of your mind, allowing you to eliminate 
tedium and concentrate on creativity. 


WINDOWS 

Full UNDO (N Times) 

Compile within 
BRIEF 

' Keystroke Macros 

' Exit to DOS inside 
BRIEF 

' Programmable Macro 
Language 


Multiple files, 
unlimited size 

“Regular 

Expression” search 

Reconfigure 

keyboard 

Language sensitive 
user controllable 
features (such as 
Auto-Indent for C) 


BRIEF IS a trademark of UnderWare. 

Solution Systems is a trademark n( Solution System*; 


AVAILABLE FOR PC-DOS, IBM-AT, 
AND COMPATIBLE SYSTEMS 

ONLY $195. 

DEMO AVAILABLE FOR ONLY $10 
(applicable to future purchase) 

CALL TOLL FREE 
800-821-2492 

for “Technical Description" or to order. 

Solution 

<!E>yst6ntis 

335-P Washington St.. Norwell. MA 02061 
617-659-1571 
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IOMEGA Corpor^i 
1821 West 4000 ^uUi. 
Roy. Utah 84067 ^ 


Your business needs more data base versatility than you get from hard disk systems, 
versatility to help your people work more productively, wherever they are, or go. 

Your business needs The Bernoulli Box,’“ a storage system that lets you build and 
backup individualized data bases-for payroll, accounting, marketing-on rugged, 
interchangeable 10-megabyte-cartridges. 

It works more reliably, quickly, and flexibly than hard disk alternatives-without head 
crashes. And it works on the IBM PC, XT, AT, and compatibles. 

For the dealer nearest you, call 1-800-556-1234 ext. 215. In California 
call 1-800-441-2345 ext. 215. , 
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jCV QUA TfCH. INC. 
■ I ■ 478 E. Exchange St. 
M I V Akron. OH 44304 

(216) 434-3154 

Please call for more information. 


IEEE-488 GPIB 
Multifunction Board 

• Full GPIB controller capability 

• Three 16-bit interval timers 

• 24 digital I/O lines 

• Software included 

$ 495.00 


Waveform 
Synthesizer Board 

• Generates user-cJefinable signal 

• Up to 2000 points per envelop 

• 200 ns maximunn output rate 
per point 

$ 795.00 


Call or write for a complete list of 
our (jata acquisition pro(jucts ancJ 
other quality procJucts for your IBM- 
PC, including our RS-232C/RS422 
Serial Communications Board, 
Counter/Timer Module, and 8-bit or 
12-bit D/A Modules. 


Modular Data 
Acquisition System 

• 12-bit resolution 

• 24 KHz throughput rate 

• 16 channel single ended, 

8 channel differential 

• LABSTAR Software 


$ 690.00 

• 8-bit resolution 

• 30 KHz throughput rate 

• 16 channel SE, 8 Dl 

$ 490.00 


" NEW FEATURES ' 

(Free update for our early customers!) 

• Edit & Load multiple memory 
resident files. 

• Complete 8087 assembler 
mnemonics. 

• High level 8087 support. 

Full range transcendentals 
(tan, sin, cos, arctan, 

logs and exponentials) 

Data type conversion and 
I/O formatting. 

• High level interrupt support. 
Execute Forth words from with¬ 
in machine code primitives. 

• 80186 Assembler extensions for 
Tandy 2000, etc. 

• Video/Graphics interface for 
Data General Desktop Model 10 

HS/ 

/^FORTH 

• Fully Optimized & Tested for: 

IBM-PC IBM-XT IBM-JR 

COMPAQ EAGLE-PC-2 

TANDY 2000 CORONA 
LEADING EDGE 

(Identical version runs on almost all 
MSDOS compatibles!) 

• Graphics & Text 
(including windowed scrolling) 

• Music - foreground and 
background 

includes multi-tasking example 

• Includes Forth-79 and Forth-83 

• File and/or Screen Interfaces 

• Segment Management Support 

• Full megabyte - programs or 
data 

• Complete Assembler 
(Interactive, easy to use & learn) 

• Compare 

BYTE Sieve Benchmark jan 83 

HS/FORTH 47 sec BASIC 2000 sec 
w/AUTO-OPT 9 sec Assembler 5 sec 
other Forths (mostly 64k) 70-140 sec 
FASTEST FORTH SYSTEM 
AVAILABLE. 

TWICE AS FAST AS OTHER 
FULL MEGABYTE FORTHS! 

(TEN TIMES FASTER WHEN USING AUTO-OPT!) 

HS/FORTH, complete system only: $250. 

Visa Mastercard 
Add $10. shipping and handling 

HARVARD 

SOFTWORKS 

PO 60x2579 
Springfield, OH 45501 
_ (513) 390-2087 _^ 
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UTILITIES 

where OptionLetters specify any combi¬ 
nation of the following options: 

? Display a summary of EP command 
syntax. 

?? Display a summary of SET command 
syntax for EasyPath. 

+ Delete all temporary aliases. 

! Display the last file name processed 
by EasyPath and the alias that was 
used. 

# Restore the options that were in ef¬ 
fect before the last option took ef¬ 
fect. 

D File names with explicit drive speci¬ 
fiers may be aliased. 

P File names with explicit path speci¬ 
fiers may be aliased. 

'l^iosyPath allows definition 
of aliases for file names or 
groups of file names. 

A — (dash) appearing before any Op- 
tionLetter turns off that option. EP sends 
messages to EPCNTRL based on user 
options. EPCNTRL always checks the 
DOS environment for its alias table: this 
is why SET is used to install aliases. 

Several utility programs are in¬ 
cluded in the EasyPath package. EPFILES 
displays a directory of all files, and op¬ 
tionally includes system, hidden, read¬ 
only, archive, and directory files. In ad¬ 
dition, EPFILES can modify the attri¬ 
butes of any file or group of files. 

The EPSIZE utility will alter 
COMMAND.COM to change the amount 
of environment space DOS allocates at 
boot time. Finally, the program (a)EP is 
almost identical to EP, with minor ex¬ 
tensions “for advanced users only.” 
These extensions enable (a)EP to re¬ 
move EPCNTRL from memory, rather 
than simply to deactivate it; to ignore 
aliasing for files that begin with a @ 
sign; and to handle aliases on file 
names with the global character ?. 

The EasyPath documentation con¬ 
sists of an installation booklet; a user s 
manual, divided into tutorial and refer¬ 
ence sections; and a set of pages for 
each of the applications programs sup¬ 
ported by EasyPath. These pages, as 
well as the user’s manual, are designed 
to be inserted into the DOS manual. 

The documentation is excellent, with 
complete examples on how to use each 
program, and comprehensive reference 
information for each utility. In addition, 
the on-line help provided as part of 
each utility gives complete information 
on command line syntax. 
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A review of the capabilities of these 
three file-search utilities has shown that 
each uses a different approach in tack¬ 
ling the same problem; they are similar 
in that they all integrate well into the 
existing PC-DOS structure, rather than 
requiring patches to DOS, and in that 
their operations are transparent to user 
programs. This speaks well for PC-DOS; 
it means that DOS can be extended us¬ 
ing simple, standardized methods. 

FilePath is the best utility of the 
three for the novice user. It is easy to 
install, easy to understand, and results 
in the fewest side effects. Anyone who 
can operate the DOS PATH function 
most likely can operate FilePath—they 
are essentially the same. 

SCOUT has excellent documentation 
and is particularly useful in dealing with 
programs that cannot handle path 
names. It offers the additional, very 
helpful feature of being able to abbre¬ 
viate file path names (through its use of 
virtual drives), thus decreasing the 
amount of typing necessary to specify a 
file in a subdirectory. 

EasyPath is far more expensive 
than FilePath or scout, but this is some¬ 
what offset by its ability to control the 
location of a file on both read and write 
operations. In addition, EasyPath has the 
most flexible operation: it uses a differ¬ 
ent search list for each file, rather than 
a universal search list for all files. And 
finally, EasyPath s comprehensive docu¬ 
mentation, with installation, tutorial, and 
reference sections, outdistances that of 
FilePath or scour. 

FilePath: $2430, plus $2.00 shipping 
and handling (and $1.60 sales tax 
for California residents) 

SDA Associates 
P.O. Box 36152 
San Jose, CA 95158 
4081281-7747 
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SCOUT: $29.95 
Computer Insights, Inc. 

P.O. Box 110097 
Pittsburgh, PA 15232 
4121521-7339 
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EasyPath: $100.00 
Polygon Software Corporation 
363 Seventh Avenue 
New York, NY 10001 
2121563-5487 
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Arthur A Gleckler is a student at the Massa¬ 
chusetts Institute of Technology and a con¬ 
tributing editor to this magazine. 


KEDIT 

MainfranriG Editing Pow6r (and more!) $125 

Announcing KEDIT , the most powerful full-screen text editor yet for the IBM PC. It 
provides facilities normally found only on mainframe computers and extends these 
facilities to take full advantage of the PC’s keyboard, display, and dedicated processing 
power. Your PC will finally be equipped to handle even the most advanced editinq 
applications. 

■ DOS 2 path and subdirectory support 

■ edit up to 15 files at once 

■ multiple display windows show you up to 8 files at once 

■ block move and copy, even between files 

■ sophisticated string search and change 

■ wordwrap, paragraph reformatting and justification 

■ all keys programmable with any combination of over 100 special functions 

■ DOS directory display 

XEDIT Compatibility 

XEDIT is IBM's text editor for the CMS operating system. KEDIT is compatible 
with most XEDIT capabilities, including: 

■ targets ■ ARBCHAR ■ RECOVER ■ SCHANGE 

■ prefix ■ GETFILE ■ SORT ■ named lines 

commands 

KEDIT requires: 

IBM PC, XT, or AT / DOS 2.0 or later / 80 column display /192K 

For immediate shipment of KEDIT send check or money-order for $125 plus $3 
shipping. CT residents add 71/2% sales tax. For more information call 203/429-8402. 

Demonstration disk available for $10. 

VISA and MasterCard accepted. 

Mansfield Software Group, Box 532 / Storrs, CT 06268 
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Would you hire an entire band when 
all you need is one instrument? Of 
course not. 

So why use a whole orchestra of 
computers when all you need is one 
to develop software for virtually any 
type of micro-processor? 

The secret? Avocet’s family of 
cross-assemblers. With Avocet 
cross-assemblers you can develop 
software for practically every kind of 
processor — without having to 
switch to another development 
system along the wap! 


Cross-Assemblers to Beat the Band! 


Development Tools That Work 

Avocet cross-assemblers are fast, reliable 
and user-proven in over 4 years of actual 
use. Ask NASA, IBM, Xerox or the 
hundreds of other organizations that use 
them. Every time you see a new micro¬ 
processor-based product, there’s a good 
chance it was developed with Avocet 
cross-assemblers. 

Avocet cross-assemblers are easy to use. 
They run on almost any personal com¬ 
puter and process assembly language for 
the most popular microprocessor families. 

Your Computer Can Be A 
Complete Development System 

Avocet has the tools you need to enter 
and assemble your soft-ware and finally 
cast it in EPROM: 

VEDIT Text Editor makes source code 
entry a snap. Full-screen editing plus a 
TECO-like command mode for advanced 
tasks. Easy installation - INSTALL pro¬ 
gram supports over 40 terminals and 
personal computers. Customizable 
keyboard layout. CP/M-80, CP/M-86, 
MSDOS,PCDOS.$150 

EPROM Programmers let you pro¬ 
gram, verify, compare, read, display 
EPROMS but cost less because they 
communicate through your personal 
computer or terminal. No personality 
modules! On-board intelligence provides 
menu-based setup for 34 different 
EPROMS, EEPROMS and MPUs (40-pin 
devices require socket adaptors). Self- 
contained unit with internal power supply, 
RS-232 interface, Textool ZIF socket. 
Driver software (sold separately) gives 
you access to all programmer features 
through your computer, lets you down¬ 
load cross-assembler output files, copy 
EPROM to disk. 

Model 7228 Advanced Programmer 

—Supports all PROM types listed. Super¬ 
fast “adaptive” programming algorithm 
programs 2764 in 1.1 minutes. 

Model 7128 Standard Programmer — 

Lower-cost version of 7228. Supports all 
PROM types except “A” versions of 2764 
and 27128. Standard programming algo¬ 
rithm programs 2764 in 6.8 minutes. 


Avocet 

Cross-assembler 

Target 

Microprocessor 

CP/M-80 

CiyM-86 

IBM PC, MSDOS** 

XASM04 NEW 

6804 

$250.(K) 

$ 250.00 

XASM05 

6805 

200.00 

250.00 

XASM09 

6809 

200.00 

250.(X) 

XASM18 

1802/1805 

200.00 

250.00 

XASM48 

8048/8041 

200.00 

250.00 

XASM51 

8051 

200.00 

250.00 

XASM65 

6502/65C02 

200.00 

250,(K) 

XASM68 

6800/01,6301 

200.(K) 

250.(K) 

XASM75 

NEC 7500' 

500.00 

500.00 

XASM85 

8085 

250.00 

250,00 

XASM400 

COP400 

3mm 

300.00 

XASMF8 

F8/3870 

300.00 

3mm 

XASMZ8 

Z8 

200.00 

250m 

XASMZ80 

Z80 

250.00 

250.00 

XMAC682 NEW 

68200 

595.(K) 

595.00 

XMAC68K NEW 

68000/68010 

595.00 

595.00 


Model 7956 and 7956-SA Gang Pro¬ 
grammers — Similar features to 7228, 
but program as many as 8 EPROMS at 
once. 7956-SA stand-alone version copies 
from a master EPROM. 7956 lab version 
has all features of stand-alone plus RS- 
232 interface. 

EPROM: 2758, 2716, 2732, 2732A, 2764, 2764A, 
27128,27128A, 27256,2508,2516,2532,2564,68764, 
68766, 5133, 5143. CMOS: 27C16, 27C32, 27C64, 
MC6716. EEPROM: 5213, X2816A, 48016,12816A, 
5213H. MPU (w/adaptor): 8748, 8748H, 8749, 
8749H, 8741, 8742, 8751, 8755. 

7228 Advanced Programmer $ 599 

7128 Standard Programmer 429 

7956 Laboratory Gang Programmer 1099 
7956-SA Stand-Alone Gang Programmei 979 
GDX “ ‘ 

481 
511 
755 
CABLE 


Driver Software 95 

8748 Family Socket Adaptor 98 

8751 Socket Adaptor 174 

8755 Socket Adaptor 135 

RS-232 Cable (specify gender) 30 


68000 CROSS-ASSEMBLER - With 
exhaustive field testing completed, our 
68000 assembler is available for imme¬ 
diate shipment. XMAC68K supports 
Motorola standard assembly language for 
the 68000 and 68010. Macros, cross- 
reference, structured assembly statements, 
instruction optimization and more. Linker 
and librarian included. Comprehensive, 
well-written manual. 

To find out more, call us toll-free. 

1 - 800 - 448-8500 

(in the U.S. Except Alaska and Hawaii) 

VISA and Mastercard accepted. All popular disc formats now available 
••please specify. Prices do not include shipping and handling •• call for exact 
quotes. OEM INQUIRIES INVITED. 

•Trademark of Digital Research **Trademark of Microsoft 


HEXTRAN Universal HEX File Con¬ 
verter — Convert assembler output to 
other formats for downloading to de¬ 
velopment systems and target boards. 
Also useful for examining object file, 
changing load addresses, extracting parts 
of files. Converts to and from Intel, 
Motorola, MOS, RCA, Fairchild, Tek¬ 
tronix, TI, Binary and HEX/ASCII Dump 
formats. For CP/M, CP/M-86, MSDOS, 
PCDOS.$250 

Ask about UNIX. 


AVOCET yX 
SYSTEMS INC« 


Sales and Development: 

10 Summer Street 

P.O. Box 490. Dept. 485-PCT 

Rockport, Maine 04856 

(207) 236-9055 Telex: 467210 AVOCET Cl 

Corporate Offices: 

804 South State Street 
Dover, Delaware 19901 
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Slash Program Development Time in Half! 

FirsTime 



• Fast program entry through single keystroke statement generators. 

• Fast editing through syntax oriented cursor movements. 

• Dramatically reduced debugging time through immediate syntax checking. 

• Fast development through unique programmer oriented features. 

• Automatic program formatter. 


FirsTime is a true syntax directed editor 

FirsTime ensures the integrity of your programs by 
performing all editing tasks like moves, inserts and 
deletes along the syntactic elements of a program. 
For example, when you move an IF statement, 
FirsTime will move the corresponding THEN and 
ELSE clauses with it. 

Even FirsTime’s cursor movements are by syntax 
elements instead of characters. The cursor automati¬ 
cally skips over blank spaces and required keywords 
and goes directly to the next editable position. 

FirsTime is a Syntax Checker 

FirsTime checks not only the syntax of your program 
statements but also; 

• Semantics like undefined variables and 
mismatched statement types. 

• The contents of include files and macro 
expansions. 

• Checks for errors as statements are entered 
and warns you immediately. 


FirsTime is a Program Development Aid 

FirsTime’s many unique features make programming 
faster, easier and more fun. 

The Zoom commandgives you a top down view 
of your program logic. 

The View command displays the contents of 
include files and macro expansions. This is 
invaluable to sophisticated programmers writing 
complex code or to those updating unfamiliar 
programs. 

FirsTime’s Transform commandlets you change 
a statement to another similar one with just two 
keystrokes. For example, you can instantly trans¬ 
form a FOR statement into a WHILE statement. 

The Move at Same Level command moves the 
cursor up or down to the next statement at the 
same indentation level. This is very useful. For 
example, you can use it to locate the ELSE 
clause that corresponds to a given THEN clause 
or to traverse a program one procedure at a 
time. 


FirsTime is a Program Formatter 

FirsTime automatically indents statements as they 
are entered, saving you from having to track indenta¬ 
tion levels and count spaces. 


FirsTime is Unparalleled 

In features, functionality, ease of use and resulting 
programmer efficiencies, FirsTime is by far the most 
advanced syntax directed editor available. 



TO ORDER CALL (201) 741-8188 

or write: 


Spruce Technology Corporation 

189 E. Bergen Place 

Red Bank, NJ 07701 In Germany, Austria and Switzerland contact: 

Markt & Technik Software Verlag 
Munchen, W. Germany 
(089) 4613-0 


FirsTime is a trademark of Spruce Technology Corporation • MS-DOS is a trademark of Microsoft Corporation 
IBM is a trademark of International Business Machines. Inc. • Turbo Pascal is a trademark of Borland International 
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PC Tech Journal Program Listings on Diskette. 

CALL TOLL-FREE 1-800-526-0790 


T hat’s right! You don’t have to 
type in detailed program listings 
from this April issue. Y)u can order 
them on a LISTING DISKETTE™ 
from PC Tech Journal. And on the 
same diskette you’ll also receive the 
program listings for last month’s issue. 

Certain listings require use of 
other material (e.g., Pascal compiler). 
Please consult the relevant article in 
the magazine. 

For your added convenience, we 
also offer two other LISTING 
DISKETTES from previous issues. 
They’re all listed in the coupon. To 
order, simply fill it out. Charge-card 
customers can also use our toll-free 
telephone numbers. (Sorry, no C.O.D. 
or “bill me” orders.) 


New Jersey residents: (201-540-0445) 

OR MAIL COUPON BELOW 


in 


PC TECH JOURNAL 

Listing Diskette Service 
OURNALi 39 East Hanover Avenue 
Morris Plains, NJ 07950 
Please send me the following Listing Diskettes: 

□ No. 8—Mar. & Apr. ’85 issues.$19.95 

□ No. 7—Jan. & Feb. ’85 issues.$19.95 

□ No. 6—Oct., Nov. & Dec. ’84 issues ... $19.95 

Total $_ 

□ Check Enclosed 
□ MasterCard 
No_ 


Signature- 

Name_ 

Company. 

Address_ 

City. 


□ Please charge my credit card: 
□ Visa □ American Express 

-Expiration Date_ 


- State- 


Zip. 


Please allow approximately four to six weeks for delivery. j 





























„ Screen 
Composure 

New display-maTmgement utilities provide 
capacity and control in screen design. 


THOMAS McNAMEE 


nyone who has ever designed 
data entry screens by laying them 
out on graph paper in an 80-by- 
25 grid will welcome a new class of 
utilities called display managers. Display 
managers do for screen design what 
word processors do for document com¬ 
position. These tools enable users to 
design screens and to specify which 
fields are to receive user input and 
which are to display output. They allow 
the designer full control over display at¬ 
tributes, such as color, and offer auto¬ 
matic validation of input and formatting 
of output. Two of these utilities are re¬ 
viewed here: IBM’s new entry, the Ap¬ 
plications Display Management System 
(ADMS), and Digital Research’s (DR) 
Display Manager. A comparison of the 
features offered by each package is pre¬ 
sented in table 1. 

A short discussion of terminology 
is probably in order: a screen is a sin¬ 


gle, static display on the CRT that con¬ 
tains text. Typically, screen design calls 
for laying out the prompt text, input 
areas, and output areas. The collective 
term for these areas is fields. A field is 
an area on the screen declared by the 
designer to have certain characteristics 
(such as color and size) and a certain 
function (such as input or output). A 
display file may contain many screens, 
and a screen may contain multiple 
fields. The layout of screens and fields 
is defined using the program’s editor. 
The runtime package presents a partic¬ 
ular screen, displaying the data in the 
output fields, and receiving the data 
typed in the input fields. 

DR’s Display Manager is supplied 
on three disks that contain the four en¬ 
vironments that make up the package: 
terminal set-up, editor, applications pro¬ 
gramming, and runtime. It is important 
to remember that Digital Research uses 



PHOTO 1; Sample Display Manager Screen 

SAople Scnntn trim Digital Rr:Knari:li Dittplatj haitagnr 


INUENTORV ENTRY PORN 

Part Hu»l>er: 1234G67 


Hmeaclature: Wire, 12 ga.« 

Red 

Qaantity in Stock: 100 

Units:' feet Unit Malm: 00.12 

Btnr^ Level:; S0 


Jok tinker: 57/4 

Requentor:' Janice NcNaiiMi 

1 Press: 

PI - Save F6 - Searcli 1 

1 

F2 Unit ri - Cnn 1 

t 

F3 - Kdit FO - Print 1 

1 

P4 - Nnxt rj 1 

1 

P5 - Previous PIN - Help I 




This sample screen was created using the Display Manager 
editor. The field characteristics and validation criteria are 
specified using control characters similar to WordStar. 


PHOTO 2: Sample AI)MS Screen 


Da«omitr*tlon of IBH Anplicatlon Oi*pia<i HanagnMoni Symivm 
Date: 01 / 22 / 81 i Ttim: 20 : 26:06 


APARTHENT REHTAL DATABASE 


iBBier liuM»: Nelly I, 

IWIn Date: 3/27/03 Unit Nuiiber: S16 Rent: ^.00 

Deposit:? m.W 



Note that ADMS can display continuously updated date and 
time fields, and supports line drawing characters, border 
color control, and ftinction key definition and labeling. 
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TABLE 1: Features Comparisou \ 


DISPLAY 


FEATURE 

MANAGER 

ADMS 

Full-screen editor 

Yes 

Yes 

Color/monochrome support 

Yes 

Yes 

40/80-column display 

Yes 

Yes 

Maximum screens/file 

250 

30 

Maximum fields/screen 

250 

999 

Input validation 

By type 

By type and value 

Output formatting 

Yes 

No 

Screen selection 

By number 

By name 

Field selection 

By number 

By name 

On-line help 

Yes 

Yes 

Common attributes screen 

No 

Yes 

Function key support 

Fl-FlO 

Yes 

Function key prompt line 

No 

All 

Definable interrupt keys 

No 

Yes 

Intrinsic error messages 

No 

Yes 

Memoity-resident screen files 

No 

Yes 

Imbed files 

No 

Yes 

Line drawing characters 

No 

Yes 

Border color control 

No 

Yes 

Runtime support 

Function library 

Resident handler 

Licensing required 

No 

Yes 

Documentation utility 

Yes 

No 

Supported languages 

CBASIC (CB86) 

IBM BASIC 


Piyi-86 

BASIC Compiler 


Pascal MT+86 

IBM COBOL 


DRC 

IBM FORTRAN 

Assembly language 
IBM Pascal 

Both display managers have the basic features that are needed by a user to create 
data entry screens for applications programs, but ADMS has extended features that 
save programming time and effort and also improve performance. 


a different object module format than 
the more common IBM and Microsoft 
products, with no linker or postproces¬ 
sor that can cross this bridge. There¬ 
fore, while Display Manager is a power¬ 
ful tool, it locks the user into develop¬ 
ing applications with the DR product 
line. And while they are fine products 
with good support, they are outside of 
the mainstream of third-party support. 

Display Manager works with a 
monochrome or color monitor. A sepa¬ 
rate file of control codes must be 
created with a program called DMSET 
to define which terminal is being used. 
These codes are read in by the applica¬ 
tions program and are used to initialize 
a common data area that is linked with 
the runtime library. This feature permits 
portability of the application, since only 
the file containing the control codes 
needs to be changed to move an appli¬ 
cation to a new terminal. At present, 
only the IBM PC is supported, but 
DMSET appears to have been designed 
to accept more terminals in the future. 
Custom code creation is possible ac¬ 
cording to one of Display Manager’s 
help screens, but it was not permitted 
from the program’s main menu. 

As implemented on a color, 80- 
column monitor. Display Manager will 
permit all of the normal color options 
to be displayed, plus blink. The pro¬ 
gram responds to the IBM arrow keys 
and the function keys FI through FIO. 
Any other special key-code detection, 
such as Ctrl or Alt key combinations, is 
the responsibility of the programmer. 

After its installation by DMSET, the 
editor is invoked by typing DMED; it 
provides a rich development environ¬ 
ment in which screens can be designed, 
viewed as they will appear in their ap¬ 
plication, and saved in a file. The editor 
must first open the specified display 
file, which can contain as many as 250 
screens. The display file is referenced 
by file name, and the individual screens 
are referenced by number. Inside the 
editor a screen directory is available 
that displays a descriptive title next to 
each screen number. The user can edit 
or delete a screen, open a new display 
file, renumber all screens, get help, or 
quit the editing session. 

When a screen is first selected for 
editing, certain global features must be 
defined, such as the background and 
text colors. It is possible (although too 
much might be annoying) to blink the 
displayed text. The user can opt not to 
clear the display before a new screen is 
displayed, permitting screens to overlay 
one another. In practice, this is useful 
only for displaying headers or static text 


since the last screen displayed is the 
only one that can accept input. 

The user is then presented with 
the screen to edit; text is entered the 
same way as for many text editors. (In 
fact, many of the editing commands 
mimic WordStar.) DR’s editor does not 
support line-drawing characters, so 
boxes and lines must be made using 
the underscore and bar characters. 

Field definition is also accomplished 
with control characters. Each screen 
may have up to 250 fields, input or out¬ 
put. To add color highlights to a menu, 
output fields can be declared over exist¬ 
ing text. The manual refers to these as 
literal fields; they remain unchanged 
while the screen is displayed. 

Fields are referenced by number 
and are configured through a display 
overlay called the status window. The 
status window permits the user to de¬ 
fine the foreground and background 
field colors and any input validation or 
output formatting that is to occur. The 
user can designate a definition as the 
default, so that many similar fields can 
be defined quickly. Display Manager 
will also print documentation about the 
screen for reconstruction if the file is 
lost. Photo 1 shows a sample screen 
that was created using Display Manager. 


The applications programming en¬ 
vironment is the area in which the IBM 
and DR packages differ the most. IBM’s 
runtime screen manager is a resident 
program. The applications program 
communicates with the screen manager 
through a data control block and a soft¬ 
ware interrupt. DR has provided a li¬ 
brary of functions to initialize the sys¬ 
tem, manage the screen display, and 
manage the input and output of field 
data. This library is linked to the appli¬ 
cations program and is independent of 
the language being used. Currently, the 
languages that are supported by Display 
Manager are compiled BASIC, Pascal/ 
MT+86, PI71-86, and DR C. 

The 16 library functions are de¬ 
scribed in table 2. Examples of how the 
DISPD (display selected screen) func¬ 
tion is invoked in each of the supported 
languages are shown at the bottom of 
the table. The examples given in the 
Display Manager manual are all in com¬ 
piled BASIC, so translation to other lan¬ 
guages takes some experimentation. (A 
poor description of C was given; the 
syntax for argument passing turned out 
to be different from the syntax that was 
described in the manual.) 

The DISPD function highlights a 
major difference between the two pack- 
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''WONDER” 3.00 does for DOS 
what Lotus^" did for Spreadsheets 


Drive C Name 

Ext 

Size 

wnmm 

Iffl 


DATABASE 


► SUB-OIR 

HELP 


► SUB-OIR 

INFOSTAR 


► SUB-OIR 

1 LOTUS 


► SUB-OIR 

NETSYS 


► SUB-OIR 

PALANTIR 


► SUB-OIR 

SYSTEM 


► SUB-OIR 

TELECOM 


► SUB-OIR 

THINK 


► SUB-OIR 

WONDER 


► SUB-OIR 

WORDS 


► SUB-OIR 

NDTES 


1647 

APPOINT 

APP 

0 

AUTOEXEC 

_ ^ 

BAK 

t2B 



► Disk Usage < 

2 Hidden files 
104 User files 
4038656 bytes left 
1552384 bytes used 
10592256 bytes total 

Memory Usage « 

446048 bytes left 
78240 bytes used 
524288 bytes total 


►►► Today Is ◄◄◄ 

Wednesday the 18tti 
2:13:49 pm 


= Num 
Print I—I 


Sort Ext 

Default C: 

Display C: 



• Wonder" Provides UNLIMITED USER DEFINEABLE Menu/Macro Capability !! 




Simply Press F10 to Display ONE of Your APPLICATIONS MENUS !! 
g EDITOR I INFOSTA R || DBASE || THTANK 

The 1 DIR Version 3.00 — Copyright (c) Bourbaki. Inc. 1983. 1984 


EASY to USE 
“VISUAL SHELL 
for DOS 


99 


“WONDER” integrates a powerful File Management System with extensive user definable Menu/Macro 
capability. Create menus and program single keystroke commands to run any or all of your applications. 
Create your own customized HELP system for yourself or other users. 

If you are a member of the growing population of new PC users, whose interest lies primarily in taking 
advantage of the computer as as information management tool, this program was designed for you. If you 
have a hard disk, you shouldn’t be without it! 

Personal Computer Age — 6/84 

Housebreaking the Hard Disk and DOS — by Jim Creane 

“One of the unusual aspects of this product is that it is equally usable by beginning users, programmers 
and users that delight in intricate personalized adaptations.” 

“WONDER” is also a perfect Training Tool that grows xvith the user! 

A real problem solver for MIS Managers and Systems Integrators. 

Licensed by QUADRAM, QUBIE Datagraphix, Pontiac Motor Divison. 

Works with the IBM PC/XT/AT family. (DOS 2.00 - 3.00), plus compatibles. 

Call, write or see your local dealer for more information! 

Evaluation copies available to dealers and corporate clients. 

• 95.00 

P.O. Box 2867, Boise, ID 83701, ( 208 ) 342-5849 


Ix)ius is a trademark of the D)tus Development (a)rporation. 
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HARD DISK 
STORAGE 
AND BACKUP 

Creative Advantage 
5 MB REMOVABLE 
HARD DISK 

Special 

This removable cartridge drive is ideal for 
additional storage and backup! Includes drive, 
cartridge, controller, cables, mantial and one 
year warranty. (Additional cartridges S8S) 




Creative Edge 
10 MB HARD DISK 


*695 


• includes 10 MB drive, controller, cables. & 
installation instructions 

• one year warranty 


HARD DISK 

INT. 

*EXT. 

5Mb Removable 

Special 

1145 

10Mb Half-hgt 

695 

845 

20Mb Half-hgt 

995 

1145 

20Mb Full-hgt * * 

1195 

1345 

30Mb Full-hgt** 

1495 

1645 


Externally nionnled irilb fan and fnnrer .v///y;/j- 
" Includes e.xt. fnnrer snfddy 


SIGMA DESIGNS *695 
EXPANSION CHASSIS 

• includes cha.ssis. power supply. 9-slot 
backplane. 2 interface boards & cable 

COLOR 400 ^595 

• 16 Color. 640x400 non-interlaced display 

• Runs Lotus 123. Supercalc. etc. at mice 
their normal resolution 

• Separate character sets for emulation and 
high resolution modes 

COLOR 400 W/MOUSE . $ 695 

COLOR 400 W/SR-12 ... $1150 

COLOR 400 W/TAX 440 $1150 

45MB TAPE BACK-UP.... $995 


Creative Microsales 

(415) 945-1201 
(800) 321-3324 



171 Ma\tiew Way. Suite 211 
Plea.sant Hill. i'A 94523 
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TABLE 2: Display Manager Function Lihraiy Calls I 

INITIALIZATION FUNCTION 

INITDM(INIT$) 

Initializes the Display Manager system with codes stored in 
INIT$ 

DISPLAY MANAGEMENT 

CLRSCR 

Clears the screen 

CLSDIS 

Closes the current display file 

OPNDIS (FILE$) 

Opens the display file FILES for use in the application 

DISPD (SCREEN%) 

Retrieves the screen numbered SCREEN% from the current 
display file and places it on the screen 

RETDM 

Returns the features available on the runtime terminal 

CURS (M0DE$) 

Sets the cursor on or off, or toggles the current condition, 
as specified in MODES 

FIELD MANAGEMENT 

ENDF 

Returns a value to indicate how data entry for the last field 
was terminated, can indicate validation failure or that a 
cursor key or a function key was pressed 

RETF 

Returns the field position, length, and type 

PUTF (DATA$) 

Puts the data in DATAS into the current field 

SETF (SET$) 

Sets field attributes while the application is running, ac¬ 
cording to the specifications in SETS 

POSF (FIELD%) 

Places the cursor in the field numbered FIELD% in the 
current display 

NXTF (P0S%) 

Places the cursor in the specified field in the current dis¬ 
play, permits positioning relative to the current cursor 
position 

RESF (ST0RE%) 

Permits resumption of data entry after an abnormal termi¬ 
nation, such as a validation error, STORE% specifies one of 
eight storage locations that are used to hold the data 
entered 

GETF 

Retrieves and validates information from the current field 
and stores it in a string variable for use in the applications 
program 

UPDF 

Similar to GETF, but returns any initial values appearing in 
the field when the screen is first displayed 


SAMPLE CALLING SEQUENCES IN EACH SUPPORTED LANGUAGE 


CBASIC 

RET_ERR%=DISPD(SCREEN%) 

PL/1 

ret_err=dispd(screen_number); 

PASCAL 

ret_err :=dispd(screen_number); 

C 

ret=dispd(screen); 


The applications program invokes the Display Manager functions through 
subroutine calls to a library linked with the program (see the examples for DISPD 
at the bottom). The method of passing parameters varies for each language. 


ages: IBM uses labels in order to refer¬ 
ence screens; DR uses numbers. The 
IBM approach is highly mnemonic 
while the DR approach lends itself to a 
few programming tricks. With the Digi¬ 
tal Research product, a help screen can 
be created with a screen number that is 
some fixed offset (100, for example) 


from the screen being displayed. With 
this capability, a single function can 
handle both the main screen and the 
associated help screen when only the 
main screen number is known. Field 
referencing by numbers is also a valu¬ 
able feature to have when a series of 
prompts needs to be displayed. 
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Looking for 

IBM AT add-on Products? 

We Have What You Need at 
Prices You Don’t Want to Pass! 



QIC-03 300/1200 baud Modem 

This fully Hayes compatible modem has built-in 
speakers with auto-dial, auto-answer 
capabilities. With LSI “modem-on-a-chip” 
design, it gives exceptional reliability and data 
accuracy. Communication software is included. 
$275.00 



20-40MB Hard Disk Drives 

Our 20-4QMB drives have 40 MS seek time. It 
is fully compatible with your AT and comes with 
mounting rail and cables. 

20mb—$895.00 
40mb (33 formatted)—$1295.00 



QIC-02 ST 20-60MB Internal 
Streaming Tape Back-up Unit 

This internal high performance unit comes 
complete with controller, cable, tape drive and 
mounting rail for your AT. You can back up 
2QMB hard disk in less than 1 □ minutes. File by 
file or image back-up is provided. 

$995.00 



QIC-04AT 360K Floppy Drive 

With this drive installed you will be able to write 
data from your AT and read them back from 
your PC or XT. Comes with mounting rail. 

$145.00 



256 KB RAM Upgrade Kit 

Just plug these 18 RAM chips into your 256K 
AT system board to make it 512K. 

$445.00 



INCORPORATED 


489 Valley Way 
Milpitas, CA 95035 
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Call Today at: 
(408) 942-8086 

American Express, Visa, and Master Card Welcome 
[3% credit card charge on total] 

Send Cashier’s Check only — Hold on Personal Checks 

SERVICE CARD 
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Display Manager leaves a great deal 
of the programming up to the user. In¬ 
put validation, for example, can be set 
to detect alphabetic, control, integer, or 
decimal data, but the user must check 
the input value for correctness. Display¬ 
ing any error messages resulting from 
that check is also the responsibility of 
the user. This arrangement is in sharp 
contrast to IBM’s flexible validation and 
error-reporting system, which is built 
into the input routines. 

The runtime environment ties the 
whole package together. To run an ap¬ 


plication, the terminal control code file 
is needed, along with the application. 
The program will read in these codes 
and send them to the INITDM function, 
which initializes a common data area 
shared by the librar)^ functions. Then a 
display file will be needed that contains 
all the screens created with the editor. 
Finally, the applications program must 
generate the appropriate function calls 
to initialize the system, open the display 
file, and display a selected screen. 

Both the terminal set-up program 
and the editor have an on-line help fea¬ 


ture. This is especially useful in the edi¬ 
tor where tliere are many control key 
sequences to remember. For validation, 
formatting, and color codes, however, 
the manual must be consulted. 

The Digital Research manual is 
written in a rigid top-down style. It pos¬ 
sibly contains all the information that is 
necessary to use this utility with any of 
the supported languages, although find¬ 
ing a reference to a particular item may 
be somewhat difficult. The C language 
support is given little treatment. The 
other languages have complete sample 
program listings, but C has only a page 
and a half of documentation. (It was dif¬ 
ficult to get started, and a thorough 
study of the Pascal section was required 
in order to understand some of the ar¬ 
gument passing rules.) 

A final note about DR’s Display 
Manager: it has a bug in both the small 
and large model libraries that makes 
them go looking for a system library' 
(CLEARL.L86) that is not needed. Since 
CLEARL.L86 is a huge file, it is an incon¬ 
venience for the floppy disk user to 
have it and the other required libraries 
on the disk at the same time. Digital 
Research has published a fix using IBM 
DEBUG, but it is available only to sub¬ 
scribers to DR’s technical support line. 
There is, however, a simple way around 
the bug: create a “do nothing” function, 
compile it, and use the Digital Research 
librarian, LIB86, to make a dummy 
CLEARL.L86. The linker is satisfied if it 
finds the file; it does nothing with the 
contents. 

IBM’s ENTRY 

IBM’s Applications Display Management 
System (ADMS) is an impressive pack¬ 
age that takes advantage of more of the 
PC’s features than Display Manager. Be¬ 
cause ADMS’s runtime behavior is con¬ 
trolled by a memory-resident handler, 
ADM.COM, and because the machine 
language interface is so clearly defined, 
ADMS is not limited to those languages 
specified in table 1. C can cenainly be 
added, as can any language from which 
a machine call can be made. 

Users should note that a license 
must be obtained to distribute any pro¬ 
gram using ADM.COM. According to 
IBM, a $100, one-time fee is charged 
for unlimited rights to distribute 
ADM.COM. Digital Research, on the 
other hand, permits applications pro¬ 
grams that are linked with its library to 
be distributed freely. 

ADMS is divided into two major 
sections: the designer (an editor, 
ADD.COM) and the manager 
(ADM.COM and the language inter- 


THE 


WORD 

FILE 


CONNECTION 



8" DISKETTE SYSTEM FOR THE IBM PC 

8" Diskette file exchange between the IBM PC and 
most micro-mini-mainframe computer systems. 

8" Diskette text document exchange between the 
IBM PC and many word processing systems. 

8" Diskette to SVa" formats for hundreds of other 
systems, even Textpack and Wordstar to the new 
DisplayWrite 2 format. 

FLAGSTAFF ENGINEERING / P. O. Box 1970 / Flagstaff, AZ 86002 
Telephone 602-774-5188 / Telex 705609 FLAG-END-UD 
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HARD DISKS ARE NOT UKE POUIKS, 
THERE IS NOTHING 
CONFUSING ADOUT THEM.... 

....AT LEAST NOT AT THIS CIA. 


SPECIAL SPRM6 SAlf ON AUINTBINAL SUBSYSTEMS! 


Reliance 10 Megabyte Internal Was $l,l65 

Reliance 10 Megabyte External 

Reliance 10 Megabyte External w/3.3 MB Floppy Backup 

Reliance 20 Megabyte Internal Was $1,650 

Reliance 20 Megabyte External 

Reliance 20 Megabyte External w/3.3 MB Floppy Backup 

Reliance 40 Megabyte Internal Was $2,270 

Reliance 40 Megabyte External 

Reliance 40 Megabyte External w/3.3 MB Floppy Backup 

Reliance 3.3 MB Floppy Internal 
Reliance 3.3 MB Floppy External 


Spring Special 

$ 875 
$1,265 
$1,995 

Spring Special 

$1,295 

$1,750 

$2,499 

Spring Special 

$1,775 

$2,370 

$3,120 


$ 875 
$1,250 


ALL DRIVES INCLUDE CONTROLLER CARDS AND CABLES 

ALL SUBSYSTEMS ALSO AVAILABLE 
AS PART OF AT&T PC 6300 CONFIGURATION 

Dealer inquiries invited Volume discounts available 

Call for technical specifications, price lists or information on other CIA computer products and services. 



Computer 
Integration 
SS~ a Associates 


Free CIAs Free one year 

unmatched service guarantee 


450 East Kennedy Blvd. 
Lakewood, NJ. 08701 
(201) 370-3900 
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CopyWrite 
backs up 
IBM PC Software 

Hundreds of the most popular copy-protected programs are copied 
readily. CopyWrite needs no complicated parameters. 

Requirements: IBM Personal Computer or XT. 

128k bytes of memory, 
one diskette drive. 

CopyWrite will run faster with 
more memory or another drive. 

CopyWrite is revised monthly, to keep up with the latest in copy 
protection. You may get a new edition at any time for a $ 15 trade in fee. 

CopyWrite makes back up copies to protect you against accidental 
loss of your software. It is not for producing copies for sale or trade, or for 
any other use that deprives the author of payment for his work. 

lb order CopyWrite, call with your credit card or mall a check for 
$50 US funds to: 

Quaid Software Limited 

45 Charles Street East, Sixth Floor 
Toronto, Ontario, Canada M4Y 1S2 
Telephone (416) 961-8243 

Ask about ZeroDisk to run copy-protected software from a hard disk. 


C_to _dBASE 



The MISSING LINK 


C_to_dBASE is a new development tool that 
allows you to manipulate dBASE data and 
index files with programs written in the C 
language. C_to_dBASE provides more than 
70 C language functions including: 

• Functions to access and modify dBASE data 
and index files without using dBASE. 

• Powerful C language functions for develop¬ 
ment of dBASE file management programs. 

• A menu-driven sample application program 
that demonstrates the use of C_to_dBASE. 

• Full source code in C. 

• No royalties. 

Whether you are a beginning or professional 
programmer, C_to_dBASE is a powerful tool for 
the development of data base applications. 

Only $150.00 (includes source coae). 

For More Information Or 
To Order Call: 

800-922-0169 



COMPUTER 
INNOVATIONS, INC. 

980 Shrewsbury Avenue. Tinlon Falls. NJ 07724 


Prices are subject to chanre without notice. 
dBASE is a trademark of Ashton-Tate. 
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SCREENS 

faces). Basically, the designer is a file- 
management shell around seven sub¬ 
editors that handle different areas of 
screen design. The user can move be¬ 
tween the subeditors with one key¬ 
stroke. The entire editor is an applica¬ 
tions program made with ADMS; the 
editor demonstrates the wide range of 
capability in the system. 

Screen design begins with text 
entry. All prompts and other messages 
are entered in the text subeditor. To 
change the color of the entire screen, 
the general features subeditor is used. 
With this subeditor, the color of the 
background, the text, and the screen 
border can be controlled. Even the 
sound of the error beep can be set 
from 64 to 2,000 Hz. Separate attributes 
for color and monochrome monitors 
can be assigned at the same time. 
Switching from one to the other is 
accomplished using a function key. 

To add color to specific places on 
the screen, the highlighting subeditor is 
used. A maximum of 16 combinations 
of color, intensity, and blinking can be 
defined and assigned to unused charac¬ 
ters on the PC keyboard. The user then 
moves the cursor into the window in 
which the screen is displayed and 
“paints” the areas that are to be high¬ 
lighted. Fields also can be highlighted 
using this technique. This indepen¬ 
dence of highlighting from field defini¬ 
tion is unique to the IBM package. 

Fields are defined using the fields 
subeditor. The name, type, length, asso¬ 
ciated error messages, and validation 
criteria for each field are specified here. 
Special function fields provided with 
ADMS can be used to display the date 
and time (static or continually updated), 
the cursor position, or the status of the 
lock keys. Validation of field input con¬ 
sists of conditionally accepting user in¬ 
put only if it complies with specified 
rules—that is, a field can be declared 
character, integer, or decimal. A sample 
screen is shown in photo 2 (note the 
date and time displayed at the top). 

Besides performing the basic vali¬ 
dation of fields according to type, ADMS 
also permits validation according to 
value. A range of acceptable values can 
be established. For example, for an in¬ 
teger field, ADMS could be instructed to 
accept all integers between 1 and 6 as 
well as the integer 9, and for a charac¬ 
ter field, only strings beginning with 
Kelly, Janice, or Tom might be desig¬ 
nated as valid. Character data validation 
is further enhanced through the use of 
wildcard characters similar to the PC- 
DOS * and ? characters—an extremely 
useful and time-saving feature. 
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TABLE 3: Control Block and Variable Table Structure 


CONTROL BLOCK STRUCTURE 


ioscb 

opt 

struc 

dw 

ADM options flag 

name 

db’ 

Screen file name 

panid 

db’ 

Screen identifier 

ibuf 

dw 

Input buffer (in caller’s DS) 

bleng 

dw 

Length of input buffer 

iinbu 

dw 

Resident include buffer 

iblen 

dw 

Resident include buf length 

errno 

db 

Error number to be issued 

iosk 

db 4 dup (’ ’) 

Depressed interrupt key 

iosd 

db 8 dup C ’) 

Caller’s description of IOSK 

vtabp 

dw 0 

Pointer to caller’s variable table 

vtabc 

dw 0 

Variable table element count 

vtabds 

dw 0 

Alternate DS for variable pointers 

cv 

db 8 dup (’ ’) 

Cursor position (variable name) 

cd 

dw 0 

Cursor position (displacement) 


db 3 dup (0) 

Reserved 

iosch 

ends 


OraON FLAG BIT SETTINGS 


BitO - 

Screen definition source 


ON => 

Screen to be read in from disk 


OFF=> 

DS:IOSCB.IBUF points to buffer 
DS:IOSCB.BLENG contains length 


Bit 1 - 

Sound audible alarm 



ON -> Sound 440 HZ alarm when screen is displayed 
OFF =•> Do not sound alarm 

Bit 2 - Clear screen when ADM is exited 
ON = > Clear screen before returning to caller 
OFF => Do not clear screen 

Bit 3 - Do not display screen or wait for response (this option used internally 
by the ADM BASIC interface code) 

ON => Syntax check input and return control 
OFF => Process input screen 

Bit 4 - Terminal response processing 
ON => Do not wait for operator input 
OFF => Wait for operator input 

Bit 5 - Redisplay current screen (complement to bit 3 above) 

ON => Resubstitute variable fields and redisplay current screen 
OFF => Reconstruct screen from input area 

Bit 6 - Quiet option 

ON => Do not sound any audible alarms while processing the screen 
OFF => Issue alarms as needed 

Bit 7 - Reserved 

Bit 8 - Push/pop imbedded field highlighting 

ON => Causes ADM to save and restore the field highlighting table before and 
after an in-memory include 
OFF => Highlighting changes are not reset 

NOTE: This option requires additional work storage of 80 bytes for 
each display line that has highlighting defined in it 


Bit 9 - 
ON => 
OFF=> 

Field substitution bypass 

Do not substitute variables into fields 
Substitute variables 


Bit 10 - 

Keyboard purge control 


ON => 

Do not purge buffered keystrokes 


OFF=> 

Purge buffered keystrokes 


VARIABLE TABLE STRUCTURE 

vtab 

struc 


vtabname 

db ’ 

jVariable name 

vtabptr 

dw 

;Ptr to var (in DS if VTABDS=0) 

vtablen 

db 

;Variable length 

vtabind 

db 

;Substitution bypass indicator 

vtab 

ends 



To call ADMS, a routine moves the parameters into the control block and issues an 
int 64H. The variable table is used for passing the input and output data. 


F77L LCS-FORTRAN 
FOR IBM/PC CHALLENGES 
SOFTWARE GOLIATHS 



When you have the superior product you 
can take on (and beat!) the big guys. 

Up until now FORTRAN programmers 
have had to get by with ponderous and 
incomplete Language Systems that never 
fully meet their needs or expectations. 
With F77L Lahey Computer Systems 
resolves this situation. F77L is a com¬ 
plete ANSI 77 Standard FORTRAN Lan¬ 
guage System with fast compile speed 
and productivity-enhancing diagnostics. 

If you need a FORTRAN Language 
System, don’t go to a Goliath who just 
happens to carry a FORTRAN product: 
call LCS, the company with the superior 
product. 

Here are a few of the many reasons to 
buy F77L: 

• Full FORTRAN 77 Language with popular 
extensions. 

• Fast, compiles 100s of statements/minute 
(PC/XT). 

• Numerous, specific English language 
diagnostics displayed during compilation. 

• Command Line compiler options. 

• Execution error traceback: program unit & line 
number. 

• Optional protection for constants, bonds. 
Interfaces. 

• Standard or Free Format source files. 

• Lattice C compatibility. 

• Optimized code or high-speed execution. 

• Easy to use manual includes appendices on 
interfaces to Lattice C and Assembly language. 

If you are tired of betting on the software 
Goliaths, and losing, call LCS the FORTRAN 
SPECIALIST—ask for David. 

$477 for complete package. 

Requires: 256K/8087 
FORTRAN IS OUR FORTE 

^ Lahey Computer Systems, Inc. 
31244 Palos Verdes Drive West, 
Suite #243 

Rancho Palos Verdes, CA 90274 

213/541-1200 

Serving the FORTRAN Community since 1969. 
IBM is a trademark of IBM Corporation 
Lattice C is a trademark of Lattice, Inc. 
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SCREENS 


When input is found to be invalid, 
an error message can be issued. These 
messages are defined in the messages 
subeditor. They are referenced by num¬ 
ber and can be displayed on any line of 
the screen the user desires. 

Function key values can be defined 
in the function key subeditor. The func¬ 
tion keys (FI through FIO), as well as 
the Shift, Ctrl, and Alt key combinations 
can be defined. Both a value and a label 
can be assigned. A line of labels, similar 
to the one that appears in BASIC on 
line 25, can be placed anywhere on the 


screen. When the Shift, Alt, or Ctrl keys 
are pressed, the line changes to reflect 
the functions of those keys. Function 
keys return a string to the program 
through a variable in the control block 
(discussed below, along with the vari¬ 
able table structure) and can be used to 
control program execution. 

Interrupt keys, defined in the inter¬ 
rupt key subeditor, return the user to 
the applications program. The code of 
the key pressed is returned in a vari¬ 
able in the control block. A total of 20 
interrupt keys can be defined. 


One difficulty inherent in a prod¬ 
uct of this sort is the fact that a disk ac¬ 
cess is required each time a new screen 
is to be displayed. With ADMS, a screen 
file can be loaded into memory and re¬ 
main resident, thereby speeding up the 
access time for screens. Additionally, 
most applications have some features 
that are common to ever>^ screen—in¬ 
terrupt keys, function keys, and error 
messages are shared throughout an 
application. To avoid having to define 
these same items each time a new 
screen is created, the features can be 
defined once in a screen called the 
COMMON screen. This screen can be 
edited like any other; changes to it af¬ 
fect every screen in the display file. 

To create a common set of features 
that extend across screen files, an 
Imbed file can be created. An Imbed 
file consists of a display file containing 
only a COMMON screen. If the features 
of the Imbed file screen are to be used 
in an application, its name is specified 
to the general features subeditor. The 
function key definition, interrupt keys, 
and messages in the Imbed file then 
become part of that screen. 

ADMS MANAGER 

The manager is a memory-resident han¬ 
dler for displaying screens created with 
the designer. It must be initialized prior 
to use and will consume about 28 to 
30KB of memon^ When the manager is 
no longer needed, it can be terminated 
and its memory returned to the system. 

The manager provides an interrupt- 
driven interface between the supplied 
language interface modules, the screen 
data structure, and a set of memory- 
mapped video drivers. Parameters to be 
passed to ADM are moved into the con¬ 
trol block and variable table structures 
shown in table 3. The BX register is set 
to the address of the control block, the 
AL register is set to 0, and interrupt 64H 
is invoked. Language interface modules 
are supplied for compiled BASIC, FOR¬ 
TRAN, and Pascal; a special interface is 
also supplied for interpreted BASIC. 

Each interface translates the high- 
level language data structures into the 
control block and variable table 
formats. The data structures are defined 
in INCLUDE files supplied for each lan¬ 
guage supported. For assembly lan¬ 
guage, no interface module is required; 
the control block and variable table can 
be accessed directly. Flowever, when 
designing in assembly language, note 
that there are a few mistakes in the doc¬ 
umentation of the vtab structure. The 
variable name is shown to be one char¬ 
acter long; it is actually eight characters. 


Thank 
Heaven 
We got a 
Guardian 
Anger 


“POWER 

Ir/UUJRE” 

Goodbye valuable data. Unless 
you have a Guardian Angel uninter- 
ruptable power source on duty. 

Guardian Angel switches to 200 
watts of backup power in 1/100 of a 
second or less while alerting you of 
blackout or brownout conditions. Its 
rugged 12V battery gives you up to 
six minutes (15 at half-rated power), 
enough to save your data and shut 
down your system if line power does 
not return. 

Guardian Angel is compatible with 
virtually every major microcomputer 
system, including Apple, IBM, H-P, 
TRS-80, Xerox, Eagle and Osborne. 
Its transient voltage suppressor 
also prevents system damage from 
power spikes. 

Guardian Angel simply plugs in 
between your power source and your 
microcomputer. Its compact size 
permits either desktop use or out of 
the way placement. 

Protect your investment: see 
your R.H. Electronics 
I dealer today about 
I Guardian Angel 
I or contact us at 
566 Irelan Street, 

I Buellton, CA 
93427, 

(805) 688-2047. 




Guardian Angel', with LED power status 
indicator, automatically safeguards data 
from blackouts, brownouts for just S495. 

New 800 watts 

I for large micro and minis or 
multi-user systems. 

Call for complete details. 

RHELECTRONICS, INC. 

‘Patents pending, UL listed. FCC approved, 240V/50 Hz 
version available. Dealers and OEM inquiries invited. 


CIRCLE NO. 202 ON READER SERVICE CARD 


158 


PC TECH JOURNAL 









ADM.COM can be invoked with 
several command line switches. The /B 
switch installs the interpreted BASIC 
interface used with BASIC or BASICA. 
Switches are also available to silence 
the sign-on beep, reserve memory for 
screen display, and enable or suppress 
several application functions. Other 
switches allow the user to select the 
date format and the decimal point char¬ 
acter, thus permitting international use. 
This capability seems to have been in¬ 
cluded to allow an older DOS to 
achieve the same international porta¬ 
bility as is permitted in DOS 3.0. 

According to IBM’s fact sheet, ADM 
will run on every computer in the PC 
family, from ?Cjr to the PC/AT, and on 
every level of DOS, beginning with 1.1. 
Language support was developed for 
every IBM-logo language (which ex¬ 
plains why C was left out). ADM can 
run even under TopView, IBM’s multi¬ 
tasking operating environment. The 
source code for a demonstration pro¬ 
gram is supplied for every language 
supported. These demonstrations serve 
as good examples of applications code. 
ADMS is essentially language-indepen¬ 
dent; applications developed under 
interpreted BASIC can be moved to as¬ 
sembly language without having to 
change the screen file. 

A high degree of functionality is 
achieved through the use of option bits 
to enable or disable certain screen fea¬ 
tures. The most impressive demonstra¬ 
tion of this functionality is the size of 
the application’s source code. After 
lines for initialization and comments 
were subtracted from the demo pro¬ 
grams supplied with the package, most 
of the programs required less than 20 
lines of code to implement a highly in¬ 
teractive demonstration. The demo in 
interpreted BASIC is impressive because 
screen management occurs at machine- 
language speed. The demonstration 
runs at about the same speed in BASIC 
as in assembly language. 

The only shortcomings ADMS has 
are its lack of a C-language interface 
and the decidedly fewer number of 
screens allowed per file. C language 
support is an attractive part of the Digi¬ 
tal Research product, but once the user 
is committed to the DR Display Man¬ 
ager and C compiler, he is unable to 
take advantage of some add-on libraries 
for other C compilers. 

ADMS can do anything Display 
Manager can do; further, it performs 
many features automatically for which 
Display Manager requires custom code. 
Equivalent applications require less 
coding and testing time with ADMS and 


are easier to maintain. And, even with 
the licensing fee added to the initial 
cost of ADMS, it is still half the price of 
Display Manager. All in all, the function¬ 
ality and concept of the IBM Applica¬ 
tions Display Management System puts 
it ahead of an\^hing in its class, iim—| 

Display Manager 1.0: $500 
Digital Research 
P. O. Box Dm 
60 Garden Court 
Motiterey, CA 93942 
4081649-5500 
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Applications Display Management 
System: $150 

One-time fee to distribute ADM.COM: 
$100 
IBM 

1000 NW 51st Street 
Boca Raton, FL 33432 
Contact the local IBM dealer 
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Thomas McNamee works as a project man¬ 
ager of automatic test equipment systems 
for ManTech Technical Services located in 
Alexandria, Virginia. He also has a private 
microcomputer consulting service. 



Software Tools for Serial Devices 

Are you developing a C or Pascal program that will 
include functionality like this? 


♦ File transfer between computers 

♦ Realtime data acquisition 

♦ Printer/plotter control 


Blaise Computing Inc. has a 
set of tools for you. ASYNCH 
MANAGER'" is a library of soft¬ 
ware routines, including all source 
code, which will dramatically re¬ 
duce the amount of time you need 
to get your applications working. 

Using ASYNCH MANAGER'," 
you can control any hardware de¬ 
vice employing the RS-232 inter¬ 
face on an IBM PC or operationally 
compatible micro computer. More¬ 
over, your PC will be able to oper¬ 
ate at fast speeds, since interrupt- 


driven routines and flexible buffer 
sizes are featured. 

As with other packages in our 
Programmer Productivity Series, 
there are no royalties for incorpo¬ 
rating our routines into your 
systems. Other high-level language 
interfaces are planned. Contact us 
directly to order or to obtain addi¬ 
tional specifications. 

ASYNCH MANAGER " 
$175.00 includes the first language 
interface, second language $75.00 
additional. 


Other products to speed your devel¬ 
opment projects in C and Pascal include: 
TOOLS'" compri.ses a library of routines 
providing advanced string handling, 
forms utilities, screen handling and 
more. Features a general BIOS gate— 

$125 

TOOLS 2'" is a second library of rou¬ 
tines focusing on DOS 2.0-H operating 
systems capabilities. Perform memory allo¬ 


cation, program chaining, file and buffer 
handling from within your C or Pascal 
program—$100 

VIEW MANAGER'" is our screen de¬ 
velopment system which dramatically 
reduces programming required for 
screen displays. Block mode data col¬ 
lection, verification, overlays are all 
featured—$275. Source Code for rou¬ 
tine library—$150 


BLAISE COMPUTING INC. 

2034 Blake Street Berkeley, CA 94704 
(415) 540-5441 


APRIL 1985 


CIRCLE NO. 114 ON READER SERVICE CARD 


159 



















ADVANTAGE 


At Programmer’s Connection we listen to programmers 
and we take the time research and test our products. 
We are confident in our knowledge of the software 
market and that’s why we welcome your inquiries. Our 
goal is to help you make an informed decision when 
purchasing a programming language or utility. Call us 
today — you’ll discover the difference. Programmer’s 
Connection will revolutionize the way you think about 
software development. 

Discover the advantages of buying from Programmer’s Connection: 

1. We offer the latest version of a product. 

Most popular products are in stock ready to be shipped. 

Receive sanne manufacturer’s support as if buying direct. 

Experienced professional programmers are on staff. 

Choose from a large selection of the best software products available. 
Knowledgeable and courteous sales staff. 

Significant discounts off of retail prices. 

No extra charge on prepaid orders, including major credit cards. 
Reasonable charges for shipping and handling. 

Toll free services from Canada and the Continental U.S. 


2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 
9. 

10 . 


Programmer’s Development Tools: 


C UTILITIES: 



C LANGUAGE; 


List Ours 


Computer Innovations C-86 Compiler. 395 

DeSmet C Compiler with Debugger. 159 

Lattice C Compiler fronn Lifeboat. 500 

Mac C by Consulair for Macintosh . 295 

Mark Williams C Compiler w/Source 

Debugger . 500 

Xenix Development System by SCO. 1350 


299 

145 

299 

259 


Safe C Standalone Interpreter by Catalytix . 400 

Safe C Dynamic Profiler by Catalytix. 150 

Safe C Runtime Analyzer by Catalytix. 400 

Windows For C by Creative Solutions. 195 


449 

1099 


Special Combination Offer 
Lattice C Compiler and 
C-SPRITE Debugger 

Combined List Price $675 Our Price $429 


C-tree by Faircom 

Full featured B-Tree functions for high speed ISAM 
file management. Comes as C source code which 
can be compiled on almost any system including 
Macintosh. No royalties on generated code. 

List Price $395 Our Price $359 


OTHER PRODUCTS; 


OTHER LANGUAGES; 


8088 Assembler w/Z-80 Translator 2500 AD . 

APL*Plus/PC by STSC. 

BetterBASIC by Summit Software. 

Golden Common LISP by Gold HIM. 

Macro Assembler by Microsoft . New Release 

Modula-2/86 by Logitech. 

Professional BASIC by Morgan Computing . 


C UTILITIES: 


Asynch Comm Library by Greenleaf . . 
C Power Paks from Software Horizons 

C-Sprite Debugger for Lattice . 

C Utility Library by Essential Software 

dBC dBase/C Interface by Lattice. 

DOS LINK Support for DeSmet C . 

English-to-C/C-to-English by Catalytix 

ESP for C by Bellesoft. 

Graphic C by Scientific Endeavors ... 

Greenleaf C Functions Library. 

Halo Graphics by Media Cybernetics .. 
PANEL Screen Editor by Roundhill .... 
Run/C Interpreter by Age of Reason .. 


100 

89 

595 

499 

200 

169 

495 

439 

150 

119 

495 

439 

95 

89 

160 

129 

Call 

Call 

175 

159 

149 

119 

250 

219 

35 

35 

100 

100 

349 

279 

195 

169 

175 

129 

200 

125 

295 

234 

150 

129 


APL2C by Decision Images Interfaces APL to C 

Btrieve by SoftCraft. 

Dr. Halo by Media Cybernetics. 

FORTRAN Libraries by Alpha Comp. Serv. .. 
FORTRAN Scientific Subroutine Library . .. 
Periscope Debugger by Data Base Decisions 

Pfix-86 Plus by Phoenix. 

Plink-86 Overlay Linker by Phoenix. 

Pmate Macro Text Editor by Phoenix. 

Polytron Products. We Carry a Full Line 

Profiler by DWB Associates. 

Screen Sculptor by Software Bottling. 

XTC Text Ed/Yor by Wendin. 

Xtrieve by SoftCraft. Sale! 


150 1 
250 1 
95 

Call C 
175 1 
295 2 
395 5 
395 2 
225 1 
Call C 
125 
125 1 
99 

195 1 


CODESMITH-86 Symbolic Debugger by Visual Age 

New version 1.9 provides dual-mode patching 
assembler, branch-to-patch mode, stop-on-data 
compare/mis-compare, dual monitor debug mode, 
breakpoints and passpoints, machine state snapshot 
and hotline technical support. 

List Price $145 Special Price $119 


Prices are subject to change without notice. 
Account is charged when order is shipped. 


m 


Introducing Pre-C by Phoenix Software 

Complete lint-like utility that helps detect 
logic errors by searching for inconsistencies 
in functions and data types across multiple files. 


List Price $395 Our Price $339 


Call for our new Spring Catalog m cana 

1 -800-336-1166 1 -soo-zzs-i 1 ( 



Programmer’s Connection 

136 Sunnyside Street 
Hartville, Ohio 44632 
(216) 877-3781 (In Ohio) 


“Programmers Serving Programmers” 























































































If you’re an advanced IBM PC user involved in 
systems design and implementation, you need the 
professional edge to stay ahead of the pack... 
you need PC TECH JOURNAL . 

Every month you’ll receive the leading 
advanced IBM PC magazine that brings expert 
users like yourself sophisticated and innovative 
insights, developments and ideas. You’ll discover 
in-depth articles and features covering Graphics. 
Program Documentation, Distributed Data 
Processing, APL, and Systems Interfacing and 
Development. 

If you’re ready to break away from the pack 
and establish the professional edge in your office, 
subscribe to PC TECH JOURNAL today, it is the 
magazine that’s written for experts in IBM per¬ 
sonal computing, by experts! 


PCTECHIOURNAL 

RO. Box 2966, Boulder, Colorado 80322 

YES! I want to break away from the pack. Please accept my sub¬ 
scription to PC TECH JOURNAL for: 

□ 12 issues for S24.97—SAVE 17%! 

□ 24 issues for S43.97—SAVE 27%! 

Savings based on full one-year (12 issue) subscription price of 
$29.97. 


Mr./Mrs./Ms.. 

Company_ 

Address_ 


please print full name 


-State— 


-Zip- 


City_ 

Chech one: □ Payment enclosed □ BiU me later 
Charge my: □ American Express □ Visa □ MasterCard 

Card No-Exp. Date- 

Add $12 a year in Canada and all other foreign countries. 

Please allow 30 to 60 days for delivery of first issue. 
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JOURNEY TO THE 
PROMISED LAN 

DNA Networks^" will help get you there. 




DNA 

Networks™ 


DNA is setting the standards in Local Area 
Networking (LAN). From Fortune 1000 to 
small businesses; to government agencies; 
and to classrooms—weVe done it all. 

Check and compare these DNA features. 

You’ll be ready to take the journey soon. 

Value 

DNA is the most inexpensive LAN implemen¬ 
tation on the market today. The DNA master 
costs $695.00; including software, to support 
16 users. Additional station boards cost 
$395.00 each. Just 5 minutes are required to 
install each PC in the network. 

Transparency 

There are no new commands to learn, and no dedicated 
servers are required. The server PC runs like a normal PC. 

And the network? You won’t even know it’s there. 

Compatibility 

DNA runs on the IBM PC, XT, AT, PCjr, and compatibles running 
PC-DOS/MS-DOS 2.0/3.0 as well as compatible peripherals. 

Enhanced Capabilities 

DNA software includes real file and record lock and semaphores; 
a five printer simultaneous print spooler; file spooling; passwords; 
message switching, and more. 

Performance 

DNA outperforms all LAN products that use native operating systems. 

With faster hardware, DNA will perform faster, too. You’ll find that DNA 
performs even better than networks that require special and expensive 
hardware and operating systems. DNA requires less than 4K RAM on 
each user station and only 75K RAM on the master. 

State-of-the-Art Solutions 

DNA offers a growing list of multi-user software packages, with easy con¬ 
versions for non-multi-users. Solutions include shared 3270 gateways, 
electronic mail, second generation educational systems, and floppyless 
terminal technology for the IBM PC, PCjr and many compatibles. 




H Service and Support 

DNA carries an unconditional 1-year warranty with a $95.00 replacement 
fee thereafter; a program called TESTDNA that tests every chip on our 
boards; and support that our customers call “unparalleled.” 

CIRCLE NO. 169 ON READER SERVICE CARD 


Network Development 
Corporation 
PO Box 1785 


West Chester, PA 19380 
(215) 296-7420 




Searching 

with Soundex 

Commonly used in commercial 
cypplications, the Soundex Algorithm can 
build flexibility into data retrieval systems. 


THOMAS W. MADRON 


I t is interesting that some data re¬ 
trieval programs retrieve not only 
on a specific key, but also on keys 
with similar spellings (or sounds). 
Searches like these can be done in a 
number of ways; one common method 
that is in widespread commercial use, 
particularly where retrieval is based on 
surnames, is the Soundex Algorithm. 

The algorithm itself is not new. In 
fact, its formulation by Margaret K. 

Odell and Robert C. Russell predates 
the computer; it was registered with the 
U. S. Patent Office in 1918 and again in 
1922. The goal was to provide a classifi¬ 
cation scheme for words that sound 
alike. In use, the algorithm produces a 
four-character, alphanumeric code con¬ 
sisting of a letter followed by three di¬ 
gits. Two words that sound alike, even 
though they have different meanings, 
will be coded identically or with very 
close numeric values. In a like manner, 
words with similar spellings will be 
coded with identical or close numerical 
values. The general sort order of the 
words will be retained owing to the fact 
that the letter designation is the first let¬ 
ter of the original word. 

As an illustration, two words that 
sound alike, but that are different in 



meaning, are great and grate; both 
words code to G630 using the Soundex 
Algorithm. A more practical example 
might be in retrieving key words where 
it would be useful to allow for minor 
misspellings—^with names for instance. 
The name Madron codes to M365. Two 
possible misspellings are Madren and 
Metrin—but these and virtually all mis¬ 
spellings that “sound” like Madron will 
produce the M365 Soundex code. 

In a data file of names and ad¬ 
dresses, with a program to retrieve on 
names, this algorithm would provide a 
most useful flexibility; the user may en¬ 


ter a name or a close misspelling, and 
still retrieve the correct record. In a file 
with many names that have the same 
Soundex code, a linked list structure 
can be used to access specific records. 
Each list is treated as a logical unit, thus 
retaining the assumption that in a key 
indexed system each key is unique. See 
The Art of Computer Programming, Vol¬ 
ume 3, Sorting and Searching (Addi- 
son-Wesley, 1973, p. 392). 

The rules used in constructing a 
program using the Soundex Algorithm 
are as follows: 

• The first letter of the word is re- 
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moved and saved. That letter be¬ 
comes the first character of the 
resulting Soundex code. 

• If a double letter is used in a word, 
such as the “oo” in soon, then the 
second letter is ignored. 

• All letters are converted to upper 
case before coding. 

• Any occurrence of the letters A, E, H, 

I, O, U, W, and Y (all vowels plus H, 
W, and Y) are ignored. 

• Occurrences of B, F, P, and V are 
coded 1. 

• Occurrences of C, G, J, K, Q, S, X, 
and Z are coded 2. 

• Occurrences of D or T are coded 3. 

• Aliy occurrence of L is coded 4. 

• Occurrences of M or N are coded 5. 

• Any occurrence of R is coded 6. 

• If a numeric value larger than three 
digits occurs, the entire code is trun¬ 
cated to four characters (the begin¬ 
ning letter followed by three digits). 

• If a numeric code is less than three 
digits, the resulting number is right- 
padded with zeros. 

If a data retrieval system that uses a 
hash technique for retrieving on key 
words were to have the Soundex Algo¬ 
rithm implemented, the word that is ac¬ 
tually hashed would be the four-charac¬ 
ter alphanumeric code. The resulting 
system would be more flexible than 


one that required a specific and cor¬ 
rectly spelled key. Such a system would 
also have to provide a linked list struc¬ 
ture to provide for collisions since 
Soundex was devised to ensure that the 
same code would occur under varying 
conditions based on the way characters 
sound when pronounced aloud. 

Listing 1 is a sample program that 
calculates and displays a Soundex code. 
Though written in BASIC, the program 
is highly structured; however, it could 
be implemented in any language. The 
program comprises a main program 
and a series of subroutines. Homoge¬ 
neous groups of program lines are set 
apart as segments within a subroutine 
or main program. (The adoption of seg¬ 
ment for this purpose is arbitrary and 
used only to clarify the coding.) Con¬ 
version from an upper case alphabetic 
character to the appropriate numeric 
code is accomplished through a table 
lookup technique implemented in the 
line function FNSX$ at line 230 in the 
main program. The variables ALPHAS 
and NUM$ mast be initialized the same 
way they are in lines 2190 and 2200 in 
the Soundex subroutine. 

The Soundex subroutine is general 
and could be incorporated into a pro¬ 
duction program with little or no 
change. Two line functions (in lines 220 


IMPROVE YOUR PC MEMORY 


Now you can organize your copies of 

PC TECH JOURNAL 

Now your magazines can be a handsome addition to your decor, well organized, 
and easy to find, thanks to these durable library-quality cases or binders. They’re 
made of luxury-look leatherette over high-quality binder board. And both styles 
are custom-designed for this or any other magazine you save, with size, color and 
imprint selected by the publisher. FREE transfer foil included for marking dates 
and volumes. 



Magazine binders 

holds your issues on individual 
snap-in rods, conibining them into 
one volume. $7.95 each; 3 for 
$22.50; 6 for $42.50. Mixed titles 
OK for quantity prices. 


Open-back cases 

store your issues for individual reference. $6.95 each; 
3 for $19.75; 6 for $37.50. Mixed titles OK for quantity 
prices. 


For faster service, 
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and 225) might also be useful in other 
programs. The first, FNCE$() centers a 
string in a line LL characters long, while 
the second, FNUL$(), converts an alpha¬ 
betic character to its upper case equiva¬ 
lent. The uppercase conversion pro¬ 
gram may not be self-explanatory, but it 
worked well with versions of Microsoft 
BASIC run under TRSDOS, CP/M-80, 
MS-DOS, and PC-DOS: 

DEF FNUL$(AS) = CHRKASC(A$) 
-f-32*(95<ASC(AS))) 

The decimal values of the capital 
letters A through Z are 65 to 90, respec¬ 
tively. If the parenthetical expression 
(95<ASC(A$)) is true, then the result is 
-1, if not, it is 0. That is, if the decimal 
ASCII value of the character contained 
in A$ is greater than 95 (which would 
mean that it is a lower case character), 
then the expression 32 * -1 = —32. 
Each lower case character has a decimal 
ASCII value that is 32 greater than its 
corresponding upper case character 
(A=65; a=97, for example). When -32 
is added to 97 (a) the result is 65 (A). If 
the character in A$ has a value that is 
less than or equal to 95, the expression 
evaluates to 0, which is added to the 
decimal ASCII value of the character in 
A$. (65 + 0, for example, remains 65.) 

The Soundex Algorithm will not 
solve all of the problems involved in 
the retrieval of similar keys or words. 
Particular situations may demand a 
more complex form of pattern match¬ 
ing. The interesting point about Soun¬ 
dex, however, is that it was an attempt 
to achieve a common code for words 
or phrases that sound alike rather than 
those that might have syntactical similar¬ 
ities. It is not useful for strings that con¬ 
tain numbers or special characters, and 
it will not work all of the time. 

On the other hand, for alphabetic 
character strings, it does have a high 
degree of reliability, making it useful in 
a variety of retrieval applications. Any 
data retrieval system in which the keys 
are proper names, or other alphabetic 
characters, might benefit from the appli¬ 
cation of the Soundex Algorithm. 

REFERENCE 

Knuth, D. E. The Art of Computer Pro¬ 
gramming, Volume 5, Sorting and 
Searching. Reading, MA: Addison- 
Wesley Publishing Company Inc., 

1973. m^\ 


Thomas W. Madron, Ph.D., is the mafiager of 
computer services at North Texas State Uni¬ 
versity and provides consulting services in 
many areas, including office automation 
and management and behavioral science. 
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Windows With A View 
Toward The Future 

The Window 
Machine^" occupies 
only 12K! Written in 
tight, fast Assembler, 
it performs like a 
racing engine...with 
more power than 
you’ll probably ever 
need. Yet, it’s an 
engine designed to fit 
in the vehicle of 
your choice...from a 
“stripped-down” 

128K IBM PC to a 
fully loaded AT. The 
programs you write 
today will run on 
the broadest range of 
machines possible... 
now, and in the 
future. 

Windows Bigger 
Than Your Screen? 

Here’s where the 
VSI part of our name 
fits in. VSI means 
Virtual Screen Inter¬ 
face. Behind each 
window, there’s a 
much bigger picture. 

VSI defines virtual 
screens rather than just windows. The 
window itself shows whatever portion of 
its virtual screen you wish to exhibit at 
any given point in your program. Each 
screen can be up to 128 x 255 (columns x 
rows, or rows x columns). And there are 
more than 100 screen primitives at your 
command. 

Muitiiinguai Windows 

You can order The Window Machine 
with the language interface of your choice: 
C, Pascal, Compiled Basic, Fortran, Cobol, 
or PLl. We’ve even recently completed 


These are 
coders’ 
windows... 
designed to be 
built into the 
programs you 
are writing. 
They can 
overlap, move 
anywhere on 
the screen, 
grow, shrink, 
vanish or blink. 
They can be 
bordered in 
anything from 
a simple line to 
flashing 
asterisks... or 
even no border 
at all. And 
you can have 
up to 255 of 
them at a time! 
Color or 
monochrome 
&..of course/ 


Why did Simon & 
Schuster, 3Com, 
Tymshare, and 
Revlon choose 
VSI-The Window 
Machine? 

(and how come 
you can buy it for 
such a low price?) 


an interface for Turbo Pascal*, so that 
now true, full-featured windowing can be 
utilized with this fine compiler. (Turbo’s 
own built-in “windowing” procedure is 
extremely limited). 

Windows That Won't Break You 

We decided to save you a lot of money. 
So, we left behind fancy binders, mono- 
grammed slip cases and plastic pre¬ 
sentation boxes. Instead, you’ll find an 
extremely powerful tool and a 200 page 
manual written with an eye toward 
simplicity, clarity and completeness. (We 

*Turbo Pascal is a Trademark of Borland International 


figured if you wanted ribbons and bows 
you could always add them yourself.) 

And by offering you the product our¬ 
selves, we were able to cut out all the 
middlemen and save you a tremendous 
amount of money. 


VSI 


THE WINDOW 

MACHINE 


Available for the IBM PC, XT. AT. IBM Compatibles, 
Wang. TL. and HP 150 

The Window Machine Includes: 


*59.95 


■ Zoom Windows 
I Multiple Virtual 
Screens (up to 255) 

— ■ Choice of Borders 

(including flashing borders) 
m Support for all Color and 
Monochrome Video Attributes 
(no graphics card required) 

I Built-in Diagnostics 
And much, much more 

ORDER YOUR COPY OF 
VSI—THE WINDOW MACHINE TODAY 
For Visa & MasterCard orders call toll free: 
800-538-8157 Ext. 824 In CA 800-672-3470 Ext. 824 

Call Mon.-Fri. 6A.M. to 12P.M., Sat. & Sun. 6A.M. to 8P.M. (P.S.T.) 


The Window Machine™ $59.95 + $5 Shipping and Handling 
LANGUAGE INTERFACE: 

0 Lattice C DRealia Cobol DMicrosoft Basic Compiler □ Microsoft Fortran 
□ PLl DMicrosoft Pascal DTurbo Pascal (full featured true windowing] 

COMPUTER -- 


Name _ 


Address . 
City_ 


_ Slate_Zip Code _ 


□ Check DMoney Order DVISA DMasterCard 

Card # --Exp. Date _ 


•California residents: tax included. Orders outside USA: Please add 
SIO for shipping and handling 

/IV3EI2 

AMBER SYSTEMS 

1171S. Saratoga-Sunny vale Road 
San lose, CA 95129 


30 day Money Back Guarantee 
T 


AMBER SYSTEMS, INC; 1171 S. Saratoga-Sunny vale Road, San Jose C A 95129 FOR DEALER INQUIRIES; CALL OUR 800 NUMBER 
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SOUNDEX 


LI ST ING 1: SOUNDEX.BAS 

100 • DEMONSTRATION OF THE SOUNDEX ALGORITHM 
105 ■ 

110 ' By Thomas Hm. Madron (1984) 

'iis''’'^'.....■' 


120 ■ 

Purpose: 


125 



130 

To demonstrate 

the calculation of a SOUNDEX code 

135 

from an arbitrary alphameric string. 

140 



145 

Global Declarations 


150 • 



155 

Strings: 


160 



165 

NM$="“: 

' String to be encoded 

170 

B$=''“: 

' Result string from SOUNDEX 

175 



180 

Integers: 


185 ■ 



190 

DEFINT A-Z: 

' Define all variables as Integers 

195 

LL=80: 

' Video Line Length 

200 

GHL=205: 

' Horizontal Line Graphic 

205 ’ 



210 ' 

Functions: 


215 ' 



220 

DEF FNCE$(A$,N)=STRINGJ(FIX((N-LEN(A$))/2)," “)+A$ 

225 

DEF FNUL$(A$)= 

CHR$(ASC(A$)+32*(95<ASC(A$))) 

230 

DEF FNSX$(C$, 

ALPHAS, NUMS)= 



235 ' 



240 ' 

' Subroutines: 


245 ' 



250 

■ 1000: 

Header for Video Display 

255 

' 2000: 

Soundex Subroutine 

260 

’ 3000: 

fVait for operator input 

265 



270 ' 

' Begin Main Program: 


275 ' 



280 ' 

' Begin Segment: Housekeeping 

285 



‘290 

KEY OFF: 

’Turn off function key display 


295 GOSUB .1000: ' Print Video Header 

300 • 

305 ' End Segment. 

310 ' 

315 ' Begin Segment: Get sample string 

.320 '. '^ ' 

325 LINE INPUT “Enter Input String or <RETURN> to End: *;NM$ 

330__IF TH EN 41 5 __ 

" 335 .. 

340 ' End Segment. 

345J._. 

350 ‘ Begin Segment: Convert and Print input string 
355 ’ . 

360 JSOSUB 200J:_ ' Call Soundex, convert Input string 

365 ■ 

370 PRINT "Soundex Code is: B$ 

375 GOSUB 3000: ' Wait fo r ope rator input 

’ 380'' 

385 GOTO 295: ' Repeat for another trial 

390 • _____________ 

395 ' End Segment. 

400 ' 

405 ' Begin Segment: End the run 

'''410™.. . 

415 CIS 

420 END 

425 • 

430 ' End Segment. 

435.'. 

440 ’End Main Program. 

445 ’ 

1000 ’ SUBROUTINE - Header (LL) 

1010 ' 

1020 ' Purpose: 

1030 ' 

1040 ' To print a header at the top of the video display. 

1050’ 

1060 ’ Declarations: 

1070 ' ... 

1080 ' Integers: 

1090 ■ 

1100 ’ IL: Video Line Length 

UlO ' 



Don’t let 
do a nMmter on Ifon 



You waited years 

for an advanced version of dBASE II. 
Without the bugs. 

Without the limitations. 

It never came. 

Instead, you got dBASE III. 

A half solution. 

A bandage instead of a cure, 
so to speak. 

Here’s what we mean. 

As an applications programmer, 
you’re now supposed to use 
dBASE III to write a program on 
single-user 16-bit PCs...use dBASE II 
to write the same application for 
8-bit machines and use heaven 
knows what to handle the multi-user 
or networked situations. 

Contrast that with Q-PRO 4...the 
true 4th generation applications 
development language for micro¬ 
computers. 


CCP/M, CP/M, and MP/M are trademarks of Digital Research. TurboDOS, MmmOST. MUSE, NSTAR. MS-DOS. PC-DOS, PC Net. DNA. EtherShare. and NetWare are trademarks of System 2000, 






















1120 ’ Functions: 

1130 • 

1140 ' FNCE$(A$,N): String centering function. 

1150 ' 

1160 ' Begin Subroutine: 

1170’ 

1180 CLS 

1190 PRINT FNCE${"Oemonstration of SOUNDEX Algorithm",U) 

1200 PRINT STRING$(80,205) 

1210 • 

1220 RETURN 

1230 • 

1240 ’ End Subroutine. 

1250 • 

2000 ' SUBROUTINE - SOUNDEX ALGORITHM (NM$, B$) 

2010 ' 

2020 ' Purpose: 

2030 ’ 

2040 ' To calculate a Soundex code from an arbitrary 

2050 ’ alphabetic string. 

2060 ' 

2070 ' Source: 

2080 ' 

2090 ’ Knuth, SEARCHING AND SORTING, pp. 391-92, as obtained 

2100 ’ from Margaret K. Odell and Robert C. Russell, 

2110 ' U. S. Patents 1261167 (1913), 1435663 (1922). 

2120 ‘ 

2130 ’ Declarations: 

2140 ' 

2150 ' Strings: 

2160 ' 

2170 ' NM$: Input String 

2180 ' B$: Output String (Soundex Code) 

2190 ALPHA$="ABCOEFGHIJKLMNOPQRSTUVWXYZ" ’ Alpha table 

2200 NUM$="012301200224550126230102^^^^ ’ Number table 

2210 ' C$: Temporary local variable 

2220 ’ 

2230 ’ Integers: 

2240’ 

2250 ’ III: Temporary Index Variable 

2260 ’ 

2270 ’ Functions: 

2280 ‘ 


2290 ' FNSXt(C$,ALPHAS,NUM$): ’ Conversion Table Function 

2300- • 

2310 ’ Begin Subroutine: 

2320 ■ 

2330 ’ Begin Segment: Initialize B$ and NM$ 

'2340'’ . 

2350 B$«FNUL$(LEFT${NM$,1)) 

2360 NM$=MI0$(NM^,2) 

2370 ■ 

2380 ’ End Segment. 

2390 ’ 

2400 ’ Begin Segment: Search and Convert Input String {NM$) 

2410 • 

2420 FOR III«1 TO LEN{NM$) 

2430 ’ 

2440 C$=FNUL$(MID$(NM$,III,1)) 

2450 ' 

2460 ’ Test for Upper Case Alphabetic Characters: 

2470’ 

2480 IF ASC(C$)<65 OR ASC(C$)>90 THEN 2590 

2490 ’ 

2500 ’ Test for Double Letters: 

2510 ’ 

2520 IF III>1 THEN IF C$»FNUL$(MID$(NM$.111-l,1)) 

THEN 2590 

2530 ’ 

2540 ' Accumulate Ouput String B$: 

2550 ’ 

2560 C$=FNSX$(C$, ALPHA$. NUM$)‘ 

2570 IF C$<>"0“ THEN B$»B$+C$ 

2580 • 

2590 NEXT III 

2600 ’ 

2610 ' End Segment. 

2620 ’. 

2630 ’ Begin Segment: Complete the Output String 8$ 

2640 ’ 

2650 IF LEN( B$)<4 THEN B$»B$+STRING$(4-LEH( B$) ,’’0" ) 

2660 IF LEN( B$) >4 THEN B$=LEFT$( b$74P 

2670 ’ 

2680 ’ End Segment. 

2690 ’ 

2700 RETURN 



Q-PRO 4 handles all the micros ... 
local area networks (with record and 
file locking), multi-user, single-user, 
8-bit, 16-bit, even the new IBM AT. 

The user-friendly applications you 
write with Q-PRO 4 are fully 
transportable. They run faster. 

And you can protect them with 
our author’s lock up package. 

Q-PRO 4 is the professional 
developer’s package with no 
limitations. It runs under PC-DOS, 
MS-DOS, CCP/M, PC Net, NetWare, 
EtherShare, DNA, CP/M, MP/M, 
TurboDOS, MmmOST, MUSE,, 
and NSTAR. 

And, just in case you don’t read 
reviews or attend seminars, 

Q-PRO 4 is the one that the com¬ 
puter experts evaluated alongside 
dBASE II and showed how Q-PRO 4 
blows dBASE II away. 


DATA BASE 

Q-PRO 4 

dBASE II 

dBASE III 

#Open files 

255 

2 

10 

#Fiel(ds 

Unlimited 

32 

128 

Record size 

Unlimited 

1024 

4096 

Multi key ISAM 

LOCAL AREA 
NETWORKS 

Yes 

Needs 

sorting 

Needs 

sorting 

File lock 

Yes 

No 

No 

Record lock 

Yes 

No 

No 

PORTABILITY 




8-bit 16-bit 

Yes 

Yes 

No 

16-bit^ 8-bit 

Yes 

Yes 

No 

MISCELLANEOUS 




Formatted data entry Full 

Limited 

Limited 

Report generator 

Full 

Limited 

Limited 

Memory variables 

Unlimited 

64 

256 

Programmable 
function keys 

21 

0 

0 

CIRCLE NO. 180 ON READER SERVICE CARD 


One last word. 

If you still write business applica¬ 
tions with an old second genera¬ 
tion language like BASIC, now’s 
the time to stop ripping yourself 
off. Q-PRO 4 is the productivity 
tool that lets you write much better 
applications in one tenth the time. 

No exaggeration. 

Single-user-$595; Multi-user-$795 
Complete evaluation system-$80 
Author’s lock up available. 

Don’t dump your dBASE data files, 
a Q-PRO 4 utility will convert them. 

Order Q-PRO 4 now. 

136 Granite Hill Court 
Langhorne, PA 19047 

(215) 968-5966 Telex 291-765 

nuic n-Easi nmducts inc. 


TeleVideo Systems. OSM, Molecular. Microsoft. IBM. Orchid Technology. Network Development Corp.. 3 COM and Novell respectively. dBASE II and dBASEIII are trademarks of Aston Tate. 













THE 

LIGHT PEN : 

FOR YOUR PC 

IS NOW 
EVEN BETTER! 



• New photo-optical push-tip 
switch for super reliability. 

• 30 DAY NO-RISK TRIAL PRIVILEGE, and TWO year 
limited warranty 

• Ideal keyboard alternative for INTERACTIVE 
GRAPHICS, MENU SELECTION, EDUCATIONAL 
PROGRAMS, and just plain fun. 

• Compatible with a growing library of software: 

— PC-DRAW (trademark of MICROGRAFX) 
-MICRO-CAD (trademark of COMPUTER AIDED 

DESIGN) 

—SARGON 3.0 (trademark of HAYDEN PUBLISHING) 
—and much much more. (Complete list on request). 

• Very high performance and reliability for just $195.00. 
(Optional three diskette software package is just $39.00) 

• Ultra-deluxe version soon available ($295.00). 

• Got another pen?? Ask about our trade-in special. 


FTC3) 10801 Dale St/RO. Box 615 

CDATASYSTEMS “i4)995®39M 

FTG will soon become PC INNOVATIONS 
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9-TRACK MAG. 

TAPE SUBSYSTEM 

for the 

IBM PC 

For information inter¬ 
change, backup and archi¬ 
val storage, IBEX offers a 
9-track, IBM format-com¬ 
patible V 2 "magnetic tape 
subsystem for the IBM PC, 
featuring: 

■ 42 M-Bytes on a single 
reel. 

■ Automatic loading. 

■ IBM format 1600 cpi. 

■ Software for PC-DOS, 
MS-DOS or CPM-86. 

Write, phone or TWX 
for information 


IBEX 


IBEX COMPUTER CORP. 

20741 Manila Street, 
Chatsworth.CA91311 
(818)709-8100 
TWX 910-493-2071 



SOUNDEX 


2710 • 
2720 ' 
2730 ' 
3000 • 
3010 ' 
3020 ' 
3030 • 
3040 • 
3050 • 
3060 • 
3070 ' 
3080 ’ 
3090 ' 
3100 
3110 ' 
3120 ' 
3130 ' 
3140 • 
3150 
3160 
3170 • 
3180 ■ 
3190 ' 
3200 ' 
3210 • 
3220 • 
3230 
3240 
3250 ' 
3260 ' 
3270 • 
3280 • 
3290 • 
3300 
3310 
3320 ' 
3330 ‘ 
3340 ■ 
3350 
3360 ' 
3370 ' 
3380 ' 


End Subroutine. 

SUBROUTINE - Wait (LL) 

Purpose: 

To hold the screen until a key is pressed. 
Declarations: 


Strings; 

Integers: 


Temporary Variable 


Video Line Length 

Bottom line of Video Display is 25 
IF ONLY 24 LINES, CHANGE TO 24! 


LL: 

LASTLINE=25: 


Begin Subroutine: 

Begin Segment: Locate operator notice at last line of 
video display. 

LOCATE LASTLINE,! ' Locate cursor at bottom line 
PRINT FNCE$("Press ANY Key to Continue",LL); 

End Segment. 

Begin Segment: Loop until key is pressed 
Y$=INKEYJ 

IF Y$«"- THEN 3300 
End Segment. 

RETURN 
End Subroutine. 
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9 TRACK UK 
CmiTKOUER 

New 1/2" Tape 
rontroller for the IBM-PC 

TC-PC is a high performance tape 
controller for the IBM-PC Vifh these 
important features: 

• Capable of reading and writing 
industry standard 1/2" tape 

• Comprehensive software tools 
supplied 

• 8 bit parallel recording with parity 
and read-after-write verification of 
data 

• Compatible with most nine track 
formatted tape drives 

• Operates with tape drive speeds up 
to 120 Inches per second; allows 
data transfer rates of up to 192,000 
bytes per second 

• Economically priced at $880 
For more information on the TC-PC, 
call or write today. 

Dealer/Dlstrlbutor inquiries invited. 

OVERLAND DATA, iND. 

5644 Kearny Mesa Rd., Suite A 
San Diego, CA 92111 
Jel. (619) S71-5555 
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helps compare, evaluate, find products. Straight answers for serious programmers. 


SERVICES 

• Prognmmer's Referral List • Dealer’s Inquire 

• Compare Products • Newsletter 

> Help find a Publisher • RushOnfer 

• Evaluation Literature tree * Over 700 products 

• BULLETIN BOARD-7 PM to 7 AM 617-826-4088 


Free Literature - Compare Products 

Evaluate products Compare competitors. Learn about new alternatives. One free call 
brings information on just about any programming need. Ask for any ‘‘Packet” or 
"Addon Packet":□ ADA. Modula □ "Al" DBASIC □"C" □ COBOL □ Editors 
□ FORTH □ FORTRAN □ PASCAL □ UNIX/PC or DDebuggers. Linkers, etc. 


RECENT DISCOVERIES 


FASTER C - Lattice users eliminate Link 
step. Normal 27 seconds, Faster C 
in 13 secs. MSDOS $95 


ARTIFICIAL INTELLIGENCE 


CLANGUAGE 


FORTRAN LANGUAGE 


EXSYS - Expert System building 
tool. Full RAM, Probability, Why, 
Intriguing, serious. PCDOS $275 

GC LISP - “COMMON LISP”, Help, 
tutorial, co-routines, compiled 
functions, thorough. PCDOS $475 

IQ LISP - MACLISP & INTERLISP. 

Full RAM. Liked. PCDOS $155 

TLC LISP - “LISP-machine”-like, 
all RAM, classes, turtle graphics 
8087. CP/M-86, MSDOS $235 

TLC LOGO - fast, classes. CPM $ 95 

PROLOG-86 - Learn fast. Stan¬ 
dard, tutorials, samples of Natural 
Language, Exp. Sys. MSDOS $125 

Expert System front-ends for 
PROLOG: APES ($275), ES/P 
($1895) 

Other solid alternatives include: 
MuLISP-86 ($189), WALTZ LISP for 
CPM ($159), MicroPROLOG ($275) 


EDITORS FOR PROGRAMMING 


BRIEF Programmer’s Editor - undo, 
windows, reconfigurable, macro 
programs, powerful. PCDOS $195 

VEDIT - well liked, macros, buffers, 
CPM-80-86, MSDOS, PCDOS $119 


MACINTOSH 


We evaluate, carry every available 
programmers product. Ask. 


INSTANT C- Interactive develop¬ 
ment- Edit, Source Debug, run. 

Edit to Run-3 Secs. MSDOS $ 495 

“INTRODUCING C” - Interactive 
C to learn fast. 500 page tutorial, 
examples, graphics. PCDOS $ 95 

MEGAMAX C - native Macintosh 
has fast compile, tight code, K&R, 
toolkit, .OBJ, DisASM MAC $ 295 

CROSS COMPILERS by Lattice, 

Cl. VAX to 8086. VMS $3000 


C LIBRARIES 


COMMUNICATIONS by Greenleaf 
($149) or Software Horizons ($139) 
includes Modem7, interrupts, etc. 
Source. Ask for Greenleaf demo. 

C SHARP Realtime Toolkit - well 
supported, thorough, portable, ob¬ 
jects, state sys. Source MANY $ 600 

PORTABLE C-LIB: Same calls for 
IBM, Me, CP/M, C64, more. Screen, 
I/O, Graphic, more. $ 125 

ROMPack - special $Main .EXE edi¬ 
tor, source, tech support, 8086. $185 


DEBUGGERS 


PERISCOPE DEBUGGER - load 
after “bombs”, symbolic, “Reset box”, 
2 Screen, own 16K. PCDOS $ 285 

SOURCE PROBE by Atron for 
Lattice, MS C, Pascal. Windows 
single step, 2 screen, log file. $395 


RM/FORTRAN - Full ’77, big arrays. 
8087, debugging, xref, MSDOS $525 

DR/Fortran-77 - full ANSI 77,8087, 
overlay, full RAM, big arrays, com¬ 
plex NUMS., CPM86, MSDOS $249 

Ask about Microsoft, Supersoft, 
others. 


OTHER LANGUAGES 


ASSEMBLER - ask about Microsoft 
MASM-86 ($125) improvements or 
its new competitors. 

“BASICA COMPILER": Better BASIC 
all RAM, modules, structure. $185 

HS/FORTH - 79 & '83 Standards, full 
RAM, ASM, BIOS, interrupts, graph, 
multi-task, optimizer MSDOS $250 

MBP COBOL has screen control, strong 
doc, 74 interm., fast. MSDOS $680 


SUPPORTPRODUCTS 


BASIC DEVELOPMENT SYSTEM - 
(BDS) for BASICA; Adds Renum, 
crossref, compress. PCDOS $115 

PLINK-86 for Overlays, most lang., 
segment control. MSDOS $325 

ProYAM Communications Package - 
All a programmer’d want. TTY, VT 
100,3101, MODEM7, BBS. Remote, 
macros, windows MSDOS $139 

SOIL - Source Librarian to manage 
Versions, Doc, Minimize disk 
space, confusion. MSDOS $335 


“C” LANGUAGE 


MSDOS: C86-8087. reliable 
InstantC-Inter., fast, full 
Lattice 2.1 - improved 
Microsoft C 2.x 
Williams, debugger, fast 
C Systems & debugger 
CPM80: Ecosoft C-now solid,\full 225 
BDS C-solid value 125 

MACINTOSH: Softworks 365 

Megamax-object, full 295 

Consulair’s MAC C 295 

Compare, evaluate, consider other Cs 


OUR 

PRICE 

call 

495 

call 

329 

call 

175 


EDITORS Programming LANGUAGE LIBRARIES FORTRAN 


BRIEF-Intuitive, flexible 
C Screen with source 
Epsilon - like EMACS 
FINAL WORD-for manuals 
MINCE-like EMACS 
PMATE-powerful 
VEDIT-full, liked 


UNIX PC 


OUR 
RUNS ON PRICE 


PCDOS 

86/80 

PCDOS 

86/80 

PC/80 

8086 

86/80 


195 

75 

195 

215 

149 

185 

119 


BASIC 


Active Trace-debug 
BASCOM-86-Microsoft 
BASIC Oev't System 
Better8ASIC-640K 
CB-86-DRI 
Prof. BASIC Compiler 
Databurst - screens 
SCREEN SCULPTOR 


RUNS ON 
86/80 75 
8086 279 
PCDOS 115 
PCOOS 185 
CPM86 419 
PCDOS 89 
MSDOS 215 
PCDOS 115 


COHERENT-for“C"users PCIike 475 

COHERENT-NCI-Realtime PCIike call 

XENIX- plus Cto MSDOS PC 1275 

Ask about run-times, applications, DOS compatibil¬ 
ity, other alternatives. UNIX is a trademark of Bell Labs 


GRAPHICS: GraphiC-source inC 
GRAPHMATIC-3D. FTN, PAS 
HALO-fast, full-all lang. 

FILE MGNT:BTrieve-all lang. 
Clndex +-source, no royal. 
CTree-source, no royal. 
dBC ISAM by Lattice 
dBVISTA-"Network" Structure 
PHACT-up under UNIX, addons 
OTHER: CUtil by Essential 
Greenleaf-200 + 

CSharp-Real-Time 
PORTABLE C to PC, Mac, II 
SOF Horizons-Blocks I 
SCREEN: CURSES by Lattice 
CView - input, validate 
MetaWINDOW-icons, clip 
PANEL - many lang, term 
ProScreen - windows, source 
Windows for C 


MSDOS 250 
PCDOS 125 
PCDOS 145 
MSDOS 215 
86/80 375 
ALL 375 
8086 235 
MSDOS 465 
MSDOS 225 
MSDOS 139 
MSDOS 149 
MSDOS 600 
Many 125 
PCDOS 139 
PCDOS 125 
PCOOS 195 
PCDOS 139 
MSDOS 265 
?CD0S 415 
MSDOS 175 


MS FORTRAN-86-Impr. 

DR Fortran-86-full 77' 
PolyFORTRAN-XREF, Xtract 


OUR 

RUNS ON PRICE 
MSDOS $ 239 
8086 249 
PCDOS 165 


A'lk about ISAM, other addons for BASIC 


SERVICE 


ALL PRODUCTS - We carry 700 products 
for MSDOS. CP/M 86. CP/M 80. Mac¬ 
intosh and key products for other 
micros. 


Call fora catalog, literature, and solid value 

800 - 421-8006 

THE PROGRAMMER’S SHOP " 

128-P Rockland Street. Hanover, MA 02339 
Visa Mass: 800-442-8070 or 6t 7-826-7531 MasterCard 8517 


OTHERPRODUCTS 


Assembler & Tools - DRI 8086 159 

Atron Debugger for Lattice PCDOS 395 

cEnglish - dEiase to C MSDOS 750 

C Helper: DIFF, xref, more 86/80 135 

CODESMITH-86-debug PCDOS 139 

MacASM-full, fast, tools MAC 115 

MBP Cobol-86-fast 8086 680 

METAWINDOW-graph, fonts,clip PCDOS 135 

Micro; SubMATH-FORTRAN full 86/80 250 

Microsoft MASM-86 MSDOS 125 

MSD Debugger PCDOS 119 

Muttilink-Multitasking PCDOS 265 

PC/FORTH +-well liked MSDOS 219 

PFIX-86 Debugger MSDOS 169 

pm-86 8086 495 

Polylibrarian-thorough MSDOS 95 

PolyMAKE PCDOS 95 

PROFILER-flexible MSDOS 125 

Prolog-86-Leam, Experiment MSDOS 125 

SLK/F - Copy Protection PCDOS 145 

SYMD debugger-symbols PCDOS 119 

TRACE86 debugger ASM MSDOS 115 

Note: All prices subject to change without notice. 
Mention this ad. Some prices are specials. 

Ask about COD and POs. All formats available. 
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G^S 


MATRIX PROGRAMMING LANGUAGE 

GAUSS is a sophisticated matrix programming package that iets 
you do large scale number crunching on an IBM-PC.* 


EXTREMELY FAST. Uses 
the 8087.1s 10-15xtasten 
than IBM APL. 

STATE-OF-THE-ART 



numerical routines and 
random number generatoi 
FULL-FEATURED. Excellent 
tor statistics, tor simulationsr— 
for solving nonHinearsimui- 
taneous equations, and f( 
anything eise requiring 
number crunching. 

PUTS MINICOMPUTER POWER ON YOUR DESKTOP 


EASYTO LEARN. Lets you 
write routines almost exactly 
as you would write them 
mathematically. 
POWERFUL. Write complex 
numerical routines in a 
fraction of the time and 
with a fraction of the code 
they would take in Fortran, 
Basic, or even APL. 


SPECIAL INTRODUCTORY OFFER 

With 30 Day Money <tORO00 

Back Guarantee .Reg. 395.00 

plus $5.00 shipping and handling. 


APPLIED 

TECHNICAL 

SYSTEMS 


Dealer inquiries welcomed 


P.O. Box 6487, Kent, WA 98064 
(206) 631-6679 


VISA and 
MASTERCARD 
accepted. 


GAUSS requires an IBM PC with at least 256K RAM, 
an 8087 NDP, 1 DS/DD disk drive. DOS 2. x 


‘ IBM is trademark of IBM Corporation. 
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COMPIETE 
YOUR 
LIBRARY 


OF 


TE(?H 

jOURNAL 



Add to your PC TECH JOURNAL collection today. Make your 
personal library complete and authoritative with any issues 
you may be missing. 

Copies are available for issues published during the last 
twelve months—be sure to specify the issues you want. If a 
particular issue is out of stock, your payment will be refunded 
promptly. 

Back issues of PC TECH JOURNAL are priced at $7.00 
each, postpaid. Outside USA, $8.00 each. 


PC TECH JOURNAL 

CN 1914, Morristown, NJ 07960 

Please send issues of PC TECH JOURNAL listed below: 


MBiS 


iJ Issue 

Qty. 

Unit Price 

Total Price 

■ 




r 




_ 




1 Payment Enclosed 

$ 




Mr./Mrs./Ms.- 
Address_ 


(print full name) 


City/Stote/Zip- 


FABS 


SOFTWARE DEVELOPERS 

Save thousands of dollars! Save hundreds of hours! 

by using our assembly language sub'systems 

B-TREE SUB-ROUTINES 

Internationally known and used in many best selling application programs . . . Rapid access and maintenance 
of large files with fixed-length records. . . Versions available for CP/M-80, CP/M-86, MP/MII, MS DOS, PC DOS 
Microsoft BASIC(s), COBOL, FORTRAN, PASCAL, PL/I, CBASIC, CB80, CB86, CBASIC, CBASIC 86, LATTICE C. 

RETAILS FOR $150 OEALER/OEM PRICES AVAILABLE 

F A R Q PI 11Q Expanded version of our FABS products... Up to millions of records DEP on Key Size . . . Extremely fast on unlimited 
inuO ILUO number of keys . . . Re-indexing program included ... Can be used on files as large as your system can hold. 

RETAILS FOR $195 OEALER/OEM PRICES AVAILABLE 

SORT/MERGE SUB-ROUTINES 

Optimized for very large files; stand-alone or callable sub-routine, extremely fast. . . Versions available tor CP/M 80. 
CP/M 86, MP/MII, MS DOS, PC DOS running Microsoft BASIC(s), FORTRAN, PASCAL. CBASIC, CBASIC 86 CB80’ 
CB 86, LATTICE C. ... 

RETAILS FOR $150 DEALER/OEM PRICES AVAILABLE 

DATA, SCREEN, REPORT MANAGER 


AUTOSORT 


DB-FABS 


A highly capable DATA BASE package designed to perform for everyone from the novice user In the Stand-Alone 
mode to the professional programmer in the Run-Time mode . . . Creates files, forms, reports, handles screening . . 
B-Tree Indexing, high speed sorting capabilities . . . Run-Time mode use with BASIC INTERPRETER/COMPILER . . . 
For MS DOS. PC DOS on IBM PC/XT, DEC Rainbow, Victor 9000, Sanyo, Fujitsu, etc. 

RETAILS FOR $295 DEALER/OEM PRICES AVAILABLE 

For more detailed information concerning any of our products, please contact us: 

COMPUTER CONTROL SYSTEMS, INC 

298 - 21st Terrace, S.E., Largo, Florida 33541 (813) 586-1886 
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Recursive 

Curves 

A method for drawing fractal curves using 
IBM’s Graphics Definition Language 



T he Hilbert curve and the Sierpin- 
ski curve are two special cases of 
the general class of fractal curves, 
which are good challenges to recursive 
programming. Languages such as Pascal, 
C, and Logo can handle easily such re¬ 
cursive procedures, but BASIC, in gen¬ 
eral, cannot do so gracefully. Fortu¬ 
nately, BASICA (Advanced BASIC) for 
the PC and Cartridge BASIC for ?Cjr can 
plot these recursive curves using string 
arrays and a DRAW statement with the 
Graphics Definition Language (GDL). 

In GDL, the primitive movements 
are defined as single letter commands. 
The syntax for the DRAW statement is: 

DRAW string 

where string is a string expression con¬ 
sisting of drawing commands in GDL. 
When the DRAW statement is executed 
by BASIC, the language commands con¬ 
tained in the string expression are in¬ 
terpreted as single letter commands. 
The graphics cursor follows each move¬ 


ment command and draws the picture. 
For example, DRAW “R20 UlO E30” will 
plot exactly 20 points to the right, then 
10 points up and then 30 points in the 
northeast direction (as shown in figure 
1). The colors can be set with the letter 
C, the scale can be set with S, and the 
closed region can be painted with P. 
Figure 2 shows the local movements 
and command notation in GDL. 

The single letter command X will 
execute a substring and therefore can 
be used for recursive programming. 

The syntax is the letter X, followed by 
the name of an external string variable 
containing GDL commands, followed by 
a semicolon. It is also possible to have 
indexed string variables, as long as the 
index is not an expression. 

The construction of the first three 
levels (or orders) of the Hilbert curve 
is shown in figure 3; the program is 
given in listing 1. At its upper limit, the 
Hilbert curve completely fills the space 
and the total length of the curve is infi- 
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CURVES 




for C programs to 
compile and link? 



Use C-terp 

the complete C interpreter 

This is the product youVe been 
waiting (and waiting) for! 

Increase your productivity and avoid 
agonizing waits. Get instant feedback of 
your C programs for debugging and rapid 
prototyping. Then use your compiler for 
what it does best...compiling efficient code 
...slowly. 

C-terp Features 

• Full K&R C (no compromises) 

• Complete built-in screen editor- 

no half-way house, this editor has every¬ 
thing you need such as multi-files, Inter-file 
move and copy, global searching, auto¬ 
indent, tab control, and much more. 

• Fast-Linking and semi-compilation are 
breath-takingly fast. (From ^it to run 
completion in a fraction of a second for 
small programs.) 

• Convenient-Compiling and running are 
only a key-stroke or two away. Errors 
direct you back to the editor with the 
cursor set to the trouble spot. 

• Compiler Compatible-You can access 
functions and externals compiled with C86 
or Lattice C or assembly language. Utilize 
your existing libraries unchangedl 

• Complete Multiple Module Support- 
Instant global searches, auto-compile 
everything that's changed, etc. 

• Many more features Including batch mode 
and symbolic debugging. 

• Runs on IBM PC, DOS 2.x, 192K and up 

• Price: $300.00 (Demo $45.00) MC, VISA 

Price of demo includes documentation and shipping 
within US PA residents add 6% sales tax. 

^Decify C86 or Lattice version. 


loiffliFiiiL Simiaii 

3207 Hogarth Une • Collegeville, PA 19426 

(215)584-4261 


•Trademarks: C86 (Computer lnnovations),LatXice 
(Lattice Inc.), IBM (IBM CorpJ,C-terp (Cimpel Software) 
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This illustrates the movement These movement commands begin 

commands in DRAW “R20 UlO E30”. from the last point referenced. 


FIGURE Hilbert Ciirres 


LEVEL ONE 


LEVEL TWO LEVEL THREE 



These diagrams show the construction of the first three levels (or orders) of the Hil¬ 
bert curve. The program to produce these curves is given in listing 1 (HILBERT.BAS). 


FIGURE 4: Sierpinski Cnrres 




Illustrated here is the construction of the first two levels of the Sierpinski curve. In 
theory, any level can be plotted, but level five is beyond the screen resolution limit. 
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FIGURE 51 A Quadratic Koch Curve 



This sausage-like figure is a quadratic Koch curve of the fractal dimension 1.5. (level 
three); this gives an indication of the variety possible in generating fractal curves. 


nite. This program executes in the fol¬ 
lowing manner. Line 10 selects the 
medium resolution graphics mode (320 
by 200). Lines 40 and 50 reserve the 
string arrays needed for the curve plot¬ 
ting up to the level ten. Lines 70 
through 100 define the primitive mo¬ 
tions (level one, so to speak) for draw¬ 
ing the Hilbert curve. 

Lines 120 through 300 are the main 
loop used for generating levels two 
through ten of the Hilbert curves. The 
indices are considered as the levels of 
the curve. Lines 130 through 200 pack¬ 
age the strings using X commands, and 
lines 220 through 290 make up the 
curve patterns of the current level by 
calling the curve patterns from the pre¬ 
vious level represented by the X com¬ 
mands and the indexed string arrays. 

The drawing routine itself is coded 
in lines 320 through 410. Line 360 is 
necessary to position the starting point 
at x^90 and 3 ;=750 and to set the ap¬ 
propriate scale. The actual DRAW state¬ 
ment appears in line 370. 

Because only the string arrays are 
manipulated, the execution time is 
short. For example, it took only 19 sec¬ 
onds to plot the sixth order Hilbert 
curve on a PQ’r. This curve is already 
beyond the screen resolution; a sepa¬ 
rate plotter is recommended for Hilbert 
curves of level six and higher. 

The same program can plot the 
Sierpinski curve and other fractal curves 
with only a few minor modifications as 
described below. 

The construction of the first two 
levels of the Sierpinski curve is shown 


in figure 4 (see listing 2 for the pro¬ 
gram). Theoretically, Sierpinski curves 
of any level can be plotted. However, 
the Sierpinski curve of level five is 
beyond the screen resolution limit and 
is therefore not drawn. At its upper lim¬ 
it, the area of the closed region by the 
Sierpinski curve is five-twelfths and the 
length of the curve is infinite. 

The primitive motions are defined 
in lines 90 through 120. Level change 
routines are provided in lines 280 
through 390 , and again only one DRAW 
statement is used (in line 470). Line 460 
positions the starting point and sets the 
scale. Line 480 paints the inside of the 
closed Sierpinski curve. If line 480 is 
deleted, only the curve will be drawn. 
Since the aspect ratio of the medium 
resolution graphics mode on the PC 
and PQr is not exactly one (it is five- 
sixths), the resulting Sierpinski curves 
do not appear to be square. 

The Hilbert and Sierpinski curves 
are two special cases of fractal curves. 
(The term fractal was first used by the 
mathematician Bernoit Mandelbrot, in 
his first book Fractals: Form, Chance 
and Dimension (W. H. Freeman, 

1977 ).) A quadratic Koch curve of the 
fractal dimension of 1.5 (level three) is 
shown in figure 5 (program in listing 3) 
to indicate the variety possible in gener¬ 
ating fractal curves. 


Eui In Lee has a Ph.D. in mechanical engi¬ 
neering. He works for the MIT Lincoln Labo¬ 
ratory in Lexington, Massachusetts, where he 
is involved in numerical analysis of various 
thermal and fluidal dynamics problems. 


NEW! 

SINGLE 

BOARD 

COMPUTER 



Put the power of the IBM PC into 
your OEM system with the new I-Bus 
Single Board Computer and Enclosures. 
Now you can make use of that vast 
array of PC-compatible expansion 
cards—for communications, graphics, 
data acquisition, peripheral control, and 
every other imaginable task. 

I-Bus Systems has coupled Intel’s 
powerful new 80188 CPU with 64K of 
RAM and up to 160K of on-board 
EPROM, plus a serial console port to 
talk to a terminal or a PC. Just plug the 
SBC into an I-Bus 6-sIot chassis or 9- 
slot card cage and you have the heart 
of a computer system, ready to run. 

Best of all, the IBM PC works per¬ 
fectly as a software development sys¬ 
tem. You can assemble and test appli¬ 
cations programs on the PC, then 
download them to the I-Bus system for 
dedicated execution. 


For all the details, give us a call today 
at (800) 382-4229. In California, call 
(619) 569-0646. 



SYSTEMS 


9235 Chesapeake Drive 
San Diego, CA 92123 

IBM PC is a trademark of International Business Machines 
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LISTING 1: HELBERT.BAS 

10 SCREEN 1.1:KEY 0FF:CLS 


20 LOCATE 12,15:PRINT "Wait... 


40 DIM UUniO) ,UR$(10) .DD$(10) 

,DLniO) 

50 DIM RR$(10),RU$(10),LL$(10) 

,L0$(10) 

70 UU^(1)=“U2":UR$(1)-"R2U2L2" 


80 DD${1)="02":0L$(1)="L2D2R2" 


90 RR$(1)="R2":RU$(1)="U2R2D2" 


100 LLS(1)="L2":LD$(1)="D2L2U2" 

110 • 


120 FOR K=2 TO 10 


130 MUU$="XUU${"+STR$(K-l)+“) 

" 

140 MUR4="XUR$("+str$tk-l)+") 

" 

150 M00$="XD0S("+STRJ(K-1)+") 

" 

160 M0L$=“XDL$("+STR$(K-1)+") 

" 

170 MRR$="XRR$("+STR$(K-1)+") 

" 

180 MRU$="XRUU"+STRnK-l)+") 

" 

190 MLL$="XLL$("+5TR$(K“l)+“) 

“ 

200 ML0J="XL0$("+STR$(K-1)+") 

" 

210 ■ 


220 UU$(K)=MUU$ 


230 UR$(K)=MRU$+MRR$+MUR$+MUU$+MUR$+MLL$+MLD$ 

240 DD${K)=MDD$ 


250 DL$(K)=MLD$+MLL$+MDL$+MDD$+MDL$+MRR$+MRU$ 

260 RR${K)=MRR$ 


270 RU$(K)=MUR$+HUU$+MRU$+MRR$+MRU$+MDD$+MDL$ 

280 LL$(K)=MLL$ 


290 L0$(K)=M0L$+MDD$+ML05+MLL$+MLD$+MUU$+MUR$ 

300 NEXT K 


310 • 


320 FOR K=1 TO 6:SIDE=2'K-1 


330 SCAL=252/SIDE:CLS 


340 LOCATE 1,1:PRINT "Level";! 

( 

350 ' 


360 DRAW "BM90,150;S=SCAL;" 


370 DRAW RU$(K) 


380 ’ 


390 LOCATE 22,1 


400 INPUT "Press ENTER to continue";A$ 

410 NEXT K 


420 END 




De Smet C 

8086/8088 Development Package 

$109 


FULL DEVELOPMENT PACKAGE 

• Full K&R C Compiler 

• Assembler, Linker & Librarian 

• Full Screen Editor 

• Execution Profiler 

• Complete STDIO Library (>120 Func) 

Automatic DOS 1.X/2.X SUPPORT 
BOTH 8087 & S/W FLOATING POINT 
OVERLAYS 

OUTSTANDING PERFORMANCE 

• First and Second in AUG '83 BYTE 
benchmarks 


SYMBOLIC DEBUGGER 


$50 


> Examine & change variables by name 
using C expressions 

> Flip between debug and display screen 
» Display C source during execution 

> Set multiple breakpoints by function or line 
number 


DOS LINK SUPPORT 


$35 


• Converts DeSmet.O to DOS.OBJ Format 

• LINKS with DOS ASM 

> Uses Lattice* naming conventions 


C WARE 

CORPORATION 
RO. Box C, Sunnyvale, CA 94087 
(408) 720-9696 

Street Address: 505 W. Olive, #767 (94086) Call for hrs. 

All orders shipped UPS surface on IBM format disks. Shipping included in price. California 
residents add sales tax. Canada shipping add $5, elsewhere add $15. Checks must be on U.S. 
Bank and in U.S. Dollars. Call 9am-1pm to CHARGE by VISA/MC/AMEX. 

Foreign Distributors: AFRICA. HI-TECH SVCS, Gaborone 4540 or Telex 2205BD LANGER • 
ENGLAND: MLH Tech, 0606-891146 • JAPAN: JSE 03-486-7151 • 

SWEDEN: ESCORT DATA 08-87 41 48 or THESEUS KONSULT 08-23 61 60 
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LISTING 2: SRPNSKI.BAS 

10 SCREEN l,l:KEY OFFcCLS 
20 LOCATE 12,15:PRINT "Wait..."; 

40 DIM UU$(10),UR$(10),UL${10) 

50 DIM DD$(10),DR$(10).DL$(I0) 

60 DIM RR$(10),RD$(10),RU$(10) 

70 DIM LL$(10),LD$(10).LU$(10) 

90 UR$(0)="E2“:UL$(0)="U2":UU$(0)="U2" 
100 DL$(0)="G2":0R$(0)="D2":DD$(0)="D2" 
no RD$(0) = "F2":RU$(0) = "R2":RR$(0) = "R2" 
120 LU$(0)="H2“:LD$(0)="L2":LL${0)="L2" 
140 FOR K=1 TO 10 
150 MUU$="XUU${“+STR$(K-1)+") 

160 MUL$="XULn"+STR$(K-l)+“) 

170 MUR$="XUR$("+STR$(K-1)+") 

180 MDD$="X0D$("+STR${K-1)+");" 

190 M0R$="XDR$("+STR$(K-1)+") 

200 MDL$="XOL${''+STR$(K-l)+'');" 

210 MRR$="XRR$(“+STR4{K-1)+");" 

220 MRU$="XRU$("+STR$(K-1)+") 

230 MR0$="XR0$("+STR$(K-1)+") 

240 MLL$="XLL$("+STR$(K-1) + ") 

250 MLD$="XLD$("+STR$(K-1)+");" 

260 MLU$=‘'XLUS("+STR$(K-1)+") 

270 ’ 

280 UU$(K)=MRU4+MUR$+MUU$ 

290 UL$(K)=MUL$+MLU$+MLL$ 

300 UR$(K)=MUL$+MLU$+MUR$+MRD$+MRR$ 

310 DD$(K)=MLD$+MDL$+MDD$ 

320 DR$(K)=MDR$+MRD$+MRR$ 

330 DL$(K)=MDR$+MRDS+MDL$+MLU$+MLL$ 

340 RR$(K)=MDR$+MRO$+MRR$ 

350 RU$(K)=MRU$+MUR$+MUU$ 

360 R0$(K)=MRU4+MUR$+MRD$+MDL$+MDD$ 

370 LL$(K)=MUL$+MLU$+MLL$ 

380 L0${K)=HLD$+M0L$+M0DS 

390 LU$(K)=MLD$+MDL$+MLU$+MUR$+MUU$ 

400 NEXT K 
410 ' 

420 FOR K=1 TO 4:SIDE=2*(K+1) 

430 SCAL=128/SI0E:CLS 

440 LOCATE 1,1:PRINT "Level";K; 

450 ‘ 

460 DRAW "C3BM160,90;S=SCAL;BL4'' 

470 DRAW UR$(K)+RD$(K)+DL$(K)+LU$(K) 

480 DRAW "BR P3,3" 

490 ' 

500 LOCATE 22,1 

510 INPUT "Press ENTER to continue";A$ 
520 NEXT K 
530 END 


LISTING 3: FRACTAL.BAS 

10 • FRACTAL CURVE -- Q.KOCH D=1.5 

20 •.-.SAUSAGE LINK 

40 SCREEN 1,1:KEY OFFrCLS 
50 LOCATE 12,17:PRINT "Wait...." 

70 DIM U$(I0).R$(10),L${10),D$(10) 

90 U$(0)="U2":RS(0)="R2":L$(0)="L2" 

100 D$(0)="D2" 

120 FOR K=1 TO 10 

130 MU$="XU${"+STR$(K-1)+");" 

140 MR$="XR$("+STR${K-1)+") 

150 ML$="XL$("+STR$(K-1)+");" 

160 MD$="X0$("+STR$(K-1)+");" 

170 ' 

180 U$(K)=MU$+ML$+MU$+MR$+MR$+MU$+ML$+MU$ 
190 R${K)=MRJ+MU$+MR$+MD$+MD$+MR$+MU$+MR$ 
200 L$(K)=ML$+MD$+MLS+MU$+MU$+ML$+MD$+ML$ 
210 D$(K)=MD$+MRJ+M05+ML$+MLJ+M0$+MR$+MD5 
220 NEXT K 

230 FOR K=1 TO 4:CLS 
240 SIDE=4*K:SCALE=512/SIDE 
250 LOCATE 1,1:PRINT "Level";K 
260 ' 

270 DRAW "BM30,90;S=SCALE;" 

280 DRAW R$(K} 

290 * 

300 LOCATE 22,1 

310 INPUT "Continue ";A$ 

320 NEXT K 
330 END 
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For vouf IBM/PC 

mbpOCBd: 

4timesfestei; 

andnowwitn 


SOKT&CHAIN 





GIBSON MIX Benchmark Results 

Calculated S Profilc 

(Representative COBOL statement mix) 

Execution time ratio 


mbp 

COBOL 


Microsoft’ 

COBOL 


Level IP 
COBOL 


R-M** 

COBOL 


mbp Software & Systems 
Technology, Inc. 


7700 Edgewater Drive, Suite 360, Oakland, CA 94621 
Phone 415/632-1555 

Please send complete mbp COBOL information to: 


NAME- 


COMPANY _ 
ADDRESS _ 


CITY/STATE/ZIP _ 
PHONE_ 


mbp COBOL can be summed up 
in one word: fast. 

Because it generates native 
machine language object code, the 
mbp COBOL Compiler executes 
IBM/PC* programs at least 4 times 

faster (see chart). Fast also describes our new SORX which can sort four- 
thousand 128-byte records in less than 30 seconds. A callable subroutine or 

stand-alone, 9 SORT 
control fields can be 
specified. And our new 
CHAIN is both fast and 
secure, conveniently 
transferring control from 

one program to another, passing 255 parameters. Plus, new 
extensions to ACCEPT & DISPLAY verbs give better, faster 
interactive programming. 


128K system with hard disk required. ‘IBM/PC is an IBM TM; *’Level II 
is a Micro Focus TM; *”A Ryan-McFariandTM; ”” A Microsoft TM. 


mbp COBOL; 
4 times faster. 


The 

complete 
COBOL. 

An Interactive Symbolic Debug Package 
included standard; Multi-Keyed ISAM Structure; 
listing options allow source & object code, map 
& cross-reference checking; GSA Certification 
to ANSI ’74 Level II; mbp has it all. 

It’s no surprise companies like Bechtel, 
Chase, Citicorp, Connecticut Mutual, and 
Sikorsky choose mbp COBOL; make it your 
choice, too. mbp is available at Vanpak Soft¬ 
ware Centers, or direct; just send the coupon, 
or call for complete information-today 
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TH€ HARDON6 
IS RIGHT 
TO FIND! 

We’ve Got It at 


ALPHA OMEGA 

COnPUTER PRODUCTS 




HARD DISK PACKAGE $949.00* 

^Suggested retail price 


• TURBO 10isa10MB hard disk system, designed for the 
IBM PC®, to achieve IBM PC/XT® capacity, and full PC/XT 
compatibility. 

• Data transfer rate 300% faster 

• Ideal with the use of serious application programs, 
such as DBase lli;“ Framework, Lotus 1,2,3;“ 
Symphony,'” Micropro Wordstar, etc.... 

• 13 month defective exchange policy, covering both parts 
and labor. 

• TURB010 comes complete with all necessary interfacing 
and cabling, professionally written installation and user 
documentation. 

• Speed, Convenience, Affordability, and Reliability...at 
Alpha Omega Computer Products we put it all together 
for you. 

Corporate purchase orders are welcome. Please call for 

personal service on terms and quantities. 


Contact your local dealer, 
and ask for the TURBO 10. 
or call: 


lllil 345-4422 

18612 Ventura Blvd., Tarzana, CA 91356 

All products are pre-tested before delivery, and are guaranteed for 13 months. Within 
this period, defective returns must accompany an RMA number. All other returns 
subject to a 10% restocking fee. Please include S6 for shipping and handling. There will 
be an additional S4 surcharge on COD orders. Calif, residents include 6.5% sales tax. 
Dealer inquiries invited 



DIsk-to-Dlsk Transfer 
with 

MEDIA MASTER 


MEDIA MASTER gives you instant access to CP/M and 
MS-DOS programs and data by allowing your IBM PC or 
XT to READ, WRITE, and FORMAT over 70 different 
computer formats. 

The disk formats supported by the program include: DEC 
VT180, Osborne (DD), Morrow, IBM PC (CP/M-86, PC- 
DOS1.0 & 2.0), Heath Z100, Heath w/ Magnolia CP/M, Tl 
Professional CP/M, TRS-80 IVCP/M-f, Xerox 820 II, NEC 
PC-8001 A, Actrix, Kaypro 11/2, Zenith Z90, and dozens 
more! 

MEDIA MASTER allows you to make CP/M to MS-DOS 
and MS-DOS to CP/M file conversions, copy files, display 
or print directories, erase files, and type or print files 
using easv menu steps! 

Ask for MEDIA MASTER at your local IBM dealer or send 
$39.95+$2.50 S/H. (CA residents please add 6%.) To 
order COD (we pay all COD fees!) call our 24-HOUR 
TOLL FREE NUMBER: 800-824-7888, and ask for 
Operator 251. 


Mflfl Inquiries Invited 

4573 Heatherglen Ct, MoorparK CA93021 
Technical Questions: 805-529-5073 
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TURBO ASSEMBLER 


Introducing FAST ASSEM-SG'", the TURBO PASCAL"' of IBM PC assemblers. 
FAST ASSEM-86"' (FASM) is significantly faster and easier to use than the IBM 
Macro-Assembler (MASM). Whether you are new to assembly language and want to 
quickly write a small assembly language routine, or are an experienced MASM user 
tired of waiting months to assemble large files, FAST ASSEM-86 will bring the 
excitement back to assembly language. 


FAST ASSEM-86 IS MUCH FASTER: 

• How fast is FASM"'? The graph below shows relative assembly times for a 48K 
source file. For large files like this we blow MASM’s doors off at 3 times their 
speed. For smaller 8K files we positively vaporize them at 6 times their speed. 

FASM " (110 sec.) 

MASMvI.O (340 sec.) 

• FAST ASSEM-86 is faster for the following reasons: (1) Written entirely in 
assembly language (unlike MASM). (2) Editor, assembler and source file always 
in memory so you can go instantly from editing to assembling and back. (3) 
Eliminates the time needed to LINK programs. Executable .COM files can be 
created directly. (Also creates .OBJ files compatible with the IBM linker). 

FAST ASSEM-86 IS EASIER TO USE: 

FASM includes many other features to make your programming simpler. 

• Listings are sent directly to screen or printer. Assemblies can be single stepped 
and examined without having to leave the editor. 

• Access the built in cross reference utility from the editor. 

• Full support of 186 and 286 (real mode) instructions. 

• Both Microsoft and 8087 floating point formats are supported. 8087 and 287 
instructions supported directly without macros for faster assembly. 

• Calculator mode: Do math in any radix even using symbols from the symbol table. 

• Direct to memory assembly feature lets you test execute your code from editor. 

• Coming soon: A coordinated symbolic debugger. 

COMPATIBILITY: FASM is source code compatibile with MASM and supports macros. 

records and structures. 


Introductory Price $49 
With .OBJ Capability $99 

Dealer inquires welcome 


916-966-6247 

Northrop Avenue 

OfJf^^UVVCir^ Sacramento, CA 95825 

IBM. Turbo Pascal. Microsoft trademarks of IBM Corp.. Borland Intern.. Microsoft Corp. 
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C is the language. 
Lifeboat is the source. 


Productivity Tools from the Leading Publisher of C ProgramsT 


The Lattice® C Compiler 

The cornerstone of a program is its compiler; it 
can make the difference between a good pro¬ 
gram and a great one. The Lattice C compiler 
features: 

• Full compatibility with Kernighan and 
Ritchie's standards 

• Four memory model options for control and 
versatility 

• Automatic sensing and use of the 8087 math 
chip 

• Choose from the widest selection of add-on 
options 

• Renowned for speed and code quality 

• Superior quality documentation 

"Lattice C produces remarkable code.. .the 
documentation sets such a high standard that 
others don't even come close...in the top cat¬ 
egory for its quick compilation and execution 
time and consistent reliability." 

Byte Magazine 

Lattice Library source code also available. 

Language Utilities 

Pfix 86/Pfix 86 Plus — dynamic and symbolic 
debuggers respectively, these provide multi¬ 
ple-window debugging with breakpointing 
capability. 

Plink 86 — a two-pass overlay linkage editor 
that helps solve memory problems. 

Text Management Utilities — includes GREP 
(searches files for patterns), DIFF (differential 
text file comparator), and more. 

LMK (UNIX "make") — automates the con¬ 
struction of large multi-module products. 
Curses — lets you write programs with full 
screen output transportable among all UNIX, 
XENIX and PC-DOS systems without changing 
your source code. 

BASTOC — translates MBASIC or CBASIC 
source code directly to Lattice C source code. 

C Cross Reference Generator—examines your 


C source modules and produces a listing of 
each symbol and where it is referenced. 


Editors 


Pmate — a customizable full screen text editor 
featuring its own powerful macro command 
language. 

ES/P for C — C program entry with automatic 
syntax checking and formatting. 

VEDIT — an easy-to-use word processor for 
use with V-PRINT. 

V-PRINT — a print formatting companion for 
VEDIT. 

CVUE — a full-screen editor that offers an 
easy way to use command structure. 

EMACS — a full screen multi window text 
editor. 

Fast/C — speeds up the cycle of edit-compile- 
debug-edit-recompile. 


Graphics and Screen 
Design 


HALO — one of the industry's standard 
graphics development packages. Over 150 
graphics commands including line, arc, box, 
circle and ellipse primitives. The 10 Fontpack 
is also available. 

Panel — a screen formatter and data entry aid. 
Lattice Window — a library of subroutines al¬ 
lowing design of windows. 


Functions 


C-F6od Smorgasbord — a tasty selection of 
utility functions for Lattice C programmers; 
includes a binary coded decimal arithmetic 
package, level 0 I/O functions, a Terminal In¬ 
dependence Package, and more. 

Float-87 — supports the 8087 math chip to 
boost the speed of floating-point calculations. 
The Greenleaf Functions — a comprehensive 
library of over 200 routines. 

The Greenleaf Comm Library — an easy-to- 


use asynchronous communications library. 

C Power Packs — sets of functions useful for a 
wide variety of applications. 

BASIC C — This library is a simple bridge 
from IBM BASIC to C. 


Database Record 
Managers 


Phact — a database record manager library of C 
language functions, used in the creation and 
manipulation of large and small databases. 
Btrieve — a sophisticated file management sys¬ 
tem designed for developing applications under 
PC-DOS. Data can be instantly retrieved by key 
value. 

FABS — a Fast Access Btree Structure function 
library designed for rapid, keyed access to 
data files using multipath structures. 

Autosort — a fast sort/merge utility. 

Lattice dB-C ISAM — a library of C functions 
that enables you to create and access dBase 
format database files. 


Cross-Compilers 


For programmers active in both micro and mini 
environments we provide advanced cross- 
compilers which product Intel 8086 object 
modules. All were developed to be as functional 
— and reliable — as the native compilers. They 
are available for the following systems: 

VAX/VMS, VAX/UNIX, 68K/UNIX-S, 
68K/UNIX-L 
Also, we have available: 

Z80 Cross-Compiler for MS- and PC-DOS — 
produces Z80 object modules in the Microsoft 
relocatable format. 


New Products 


Run/C — finally, a C interpreter for all levels of 
C Programmers. 

C Sprite — a symbolic debugger with break¬ 
point capability. 


CaU LIFEBOAT: 1-800-847-7078. In NY, 1-212-860-0300. 


r, 


YES/Please rush me the latest FREE Lifeboaf^^ catalog of Cproducts. 


Name_ 


Title 


Company Name_ 
Address _ 


Justness Phone_ 


Please check one of the following categories: 
O Dealer/Distributor O End User 


O Other. 


Return Coupon to: Lifeboat™ Associates 
1651 Third Avenue, New York, NY 10128 

© 1985 Lifeboat Associates 
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TM 


Advanced Software for Today's Executives 


PRESENTATION 

QRAPHICS 



While you're still using your favorite 
spreadsheet package, . • 

How would you like to have: 


EXECUTIVE 

DESK 


REGRESSION 

MODELING 


Other Features: 

SMOOTHIMG SEASOMAL ADJUSTMENT 

PULL-DOWN CALCULATOR ANALYSIS OF VARIANCE 
SCRATCH PAD SLIDE FACILITY 

CROSS TABULATION PLOTTERS 

TELEPHONE BOOK NET PRESENT VALUE 

NONLINEAR MODELS INTERNAL RATE OF RETURN 










■Sr:=; 

DATA 


. . . and a lot morel 
Make the executive move to 





;XECW»^AT“ 

EXEC * V •STAT INC. 

Research Park, 2 Wall Street Princeton, NJ 08540 (609) 924-9357 


FORECASTING 
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Gan your editor work with 
16^00,000 bytes of m^ory? 

SPF/PG" U fnnn CTC can! 

The best full screen editor for the IBM PC is now even better than ever. 

It looks and works like IBM’s large system SPF editor, but SPF/PC 
executes faster and handles larger files than its mainframe cousin. 


AT EXTENDED MEMORY 

SPF/PC can use up to 15,850 KB of memory. 

TOP VIEW COMPATIBLE 

SPF/PC supports windowing and 
background execution. 

COMMUNICATIONS FEATURE 

Easy to use communications software. 


$195 


UPGRADES only $50 
($10 if communications upgrade) 
Add $5 for shipping 
Canada $10 Foreign $15 


VISA 


Check or purchase order 
_ accepted. _ 


FAMILY TIES 

• SPF/PC is used by IBM to demonstrate 
the IBM 3270/PC to its corporate clients 

• SPF/PC provides the same outstanding 
performance on any PC, from JR to AT 

• SPF/PC works with DOS 1.00-3.00 and 
any IBM PC or true compatible with 192K 


IBM is a registered trademark of International Business Machines, Inc. SPF/PC is a registered trademark of Command Technology Corporation. 


TO ORDER 
SPF/PC... 


Contact: Command Technology Corporation 
1900 Mountain Boulevard 
Oakland, CA 94611 


(415) 339-3530 
Telex: 509330 
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LEGAL BRIEF 


MAX STUL OPPENHEIMER 


The Compatibility Risk 

Manufacturers of compatibles may have 
the choice to sue or be sued. 


T he production of a compatible com¬ 
puter creates an unavoidable dilem¬ 
ma. The compatible must be similar 
enough functionally to run software 
written for its “idol.” To the extent that 
hardware is required to achieve this 
purpose, the compatible manufacturer 
must respect any applicable patents; to 
the extent that software is required, it 
must avoid infringing copyrights. The 
dilemma is between approaching func¬ 
tional equivalence and avoiding in¬ 
fringement. The problem usually is 
most acute with respect to what has 
come to be known as operations soft¬ 
ware; Apple Computer compelled 
Franklin Computer to cease using an al¬ 
legedly infringing DOS; IBM compelled 
several companies to cease using an al¬ 
legedly infringing BIOS. 

In this column in December 1984 
(“Compatibles and Copyrights,” p. 210), 
the question was raised whether a non- 
infringing compatible could exist. One 
of the wrong answers was “No.” To 
overgeneralize the copyright law, copy¬ 
ing, not similarity of expression, is for¬ 
bidden. Theoretically speaking, even 
identical expression would not be in¬ 
fringement if the identical expression 
had been independently created. 

On the other hand, expression 
need not be identical to be infringing. 
The use of substantial portions (even 
relatively short, though key, portions) of 
a work may constitute infringement. 
Furthermore, the creation of a deriva¬ 
tive work is the sole right of the copy¬ 
right owner. At one time, it may have 
been clear what constituted a derivative 
work—the author of a book had the 
right to produce a derivative play or 
movie. The issue becomes more com¬ 
plicated when the subject matter is far 
removed from common experience (or, 
more importantly, from experience that 
a judge or jury is likely to have), as 
cases in which the work is written in 
machine code. It would require expen¬ 
sive expert testimony to establish 


whether one machine language pro¬ 
gram is the derivative of another. 

Still, in theory at least, a company 
that produces similar software in an ef¬ 
fort to achieve compatibility has nothing 
to fear if it independently creates the 
necessary code. 

Enough theory. The real world 
does not work like that. If Comparable 
Computer Corporation produces a ma¬ 
chine that is compatible with Idol Busi¬ 
ness Machine’s model, Comparable can 
expect a letter from Idol’s attorney. The 
letter most likely would not say how 
flattered Idol was at such superb imita¬ 
tion; instead, it would stress how valu¬ 
able Idol’s copyrights are and how trou¬ 
ble could be avoided if Comparable 
went into some other line of work. 

Comparable’s problem is that, by 
definition, its code must be similar to 
Idol’s, at least in the sense that it must 
accomplish the same functions and, in 
many cases, must accomplish them in 
very narrowly defined ways. Franklin 
argued (see “Memories are Made of 
This,” PC Tech Journal ]une: 1984, p. 

34) that an idea and its expression 
might be so closely related that the idea 
might be expressed in only one way, 
that the idea and its expression might 
thus merge, and that to enforce a copy¬ 
right in such a situation would be to 
monopolize the idea (a result that the 
Copyright Act clearly does not require). 
The court agreed, but held that Franklin 
had not demonstrated that to be the 
case with respect to the Apple programs 
Franklin had admitted copying. 

Comparable Computer Corporation 
may try to avoid both the idea-expres¬ 
sion merger issue and the question of 
when a work specifically intended to be 
compatible with another copyrighted 
work is derivative by concentrating on 
establishing the independence of its 
creation. Comparable might create what 
lawyers refer to as a “Chinese Wall” be¬ 
tween two teams of programmers, one 
of which would familiarize itself with 


Idol’s program, determine the elements 
of compatibility, and test the code pro¬ 
duced by a second team, which would 
be given the first team’s specifications 
for compatibility, but have no access to 
Idol’s code. 

Ideally, communications between 
the two teams would be in writing and 
be reviewed by a third team whose job 
would be to censor any communication 
of Idol’s expression, as opposed to its 
ideas. The theory behind such an ap¬ 
proach is that independent creation is 
not infringement, even if the result of 
such creation is an identical work. 

The difficulty in the implementaton 
of the theory is twofold: extreme care 
must be taken to monitor the flow of 
information between the two teams to 
assure that the first team does not, in its 
specifications or otherwise, disclose 
critical portions of Idol’s code; extreme 
care must also be taken to select mem¬ 
bers of the second team who have not 
had prior access to Idol’s code. The 
latter requirement may be particularly 
troublesome when the code has been 
published and widely distributed. Fi¬ 
nally, judgment must be exercised 
when the second team says that it needs 
more detail from the first team. 

Since courts frequently are able to 
determine the truth, it would be helpful 
if, in fact. Comparable independently 
created its code. Unfortunately, that de¬ 
termination will not be made by a court 
until both sides have come before it 
and presented their evidence. In other 
words. Comparable must either sue or 
be sued. Both options are expensive. 

Not knowing whether a court will en¬ 
join production of its compatible ma¬ 
chine, impound existing machines, pro¬ 
hibit their importation into the United 
States, award damages, and assess costs 
makes the introduction of a compatible 
machine a risky venture. Most compa¬ 
nies would prefer not to commit signifi¬ 
cant resources without doing what they 
can to reduce that risk. 
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One approach Comparable might 
take would be to contact the owner of 
the copyright on the original machine 
(who, since the object is compatibility, 
will be known) to try to arrange a 
mechanism to compare the two prod¬ 
ucts and determine, in a civilized fash¬ 
ion, whether there is a problem. The 
goal of the process would be to reach 
agreement ±at Comparable has not 
infringed Idol’s copyright or that it has 
(and, if so, what must be done to elimi¬ 
nate the infringing elements). 

This mutual agreement approach 
presents problems of its own. It re¬ 
quires disclosure of Comparable’s in¬ 
tention to enter the market; it requires 
disclosure of information that Conipar- 
able may prefer to keep out of its com¬ 
petitor’s hands; and it offers Idol little 
incentive to agree that the code does 
not infringe. If Idol refuses to come to 
such an agreement. Comparable must 
decide whether to go to market in the 
face of a more fully informed competi¬ 
tor and whether it is willing to risk a 
lawsuit that will probably include the 
allegation that “on said date. Idol in¬ 
formed Comparable that its code in¬ 
fringed Idol’s copyright and demanded 
that Comparable cease and desist from 
said infringing activities, but neverthe¬ 


less, with knowledge of the wrongful 
nature of its actions. Comparable will¬ 
fully and deliberately proceeded with 
full knowledge that by doing so it was 
violating Idol’s copyright.” That result 
might make the alternative of simply 
waiting to be sued look attractive. 

Another approach would be to find 
a neutral forum of some kind for decid¬ 
ing the infringement issue in advance of 
substantial production and marketing 
expenditures. Idol, however, would 
have less incentive to submit voluntarily 
to such a forum than it would to the 
mutual agreement approach. 

In a recently filed, lawsuit, Nippon 
Electric Corporation (NEC) is attempt¬ 
ing to compel INTEL to resolve a copy¬ 
right dispute in a neutral forum: a fed¬ 
eral district court. Rather than waiting 
for INTEL to decide whether the code 
on NEC’s V20 and V30 chips infringe 
INTEL’S copyrighted code on its 8086 
and 8088 chips, NEC took the legal of¬ 
fensive and sued INTEL, asking the 
court to issue both a declaratory judg¬ 
ment that the NEC chips do not infringe 
INTEL’S copyrights and also an injunc¬ 
tion prohibiting INTEL from suing NEC 
for infringement. NEC’s pleadings indi¬ 
cate that it had tried the mutual agree¬ 
ment approach and that INTEL said it 


believed the V20 and V30 chips would 
violate its copyrights. 

Whether the court will hear the 
merits of the case remains to be seen. It 
could dismiss the case on jurisdictional 
grounds. The U.S. Constitution grants 
U.S. courts the power to decide “cases” 
and “controversies.” In a 1928 Supreme 
Court case {Willing v. Chicago Auditori¬ 
um Association), ]usx\(:q Brandeis wrote 
that the fact that a party’s “desires are 
thwarted by its own doubts, or by the 
fears of others, does not confer ... a 
cause of action.” A subsequently en¬ 
acted law, the Federal Declaratory' Judg¬ 
ment Act, gave federal courts the power 
to “declare” the rights of parties “in a 
case of actual controversy.” Declaratory 
judgment actions are comparatively un¬ 
common, and the distinction between a 
“case” or “controversy” and a nonjusti- 
ciable “doubt” is not clearly defined. 

In the NEC case, if the coun finds 
that no actual controversy yet exists, 
NEC will have to choose between aban¬ 
doning its investment or proceeding 
with production and importation of the 
chips and awaiting INTEL’S move. If 
NEC succeeds in maintaining the suit 
(whether it wins or loses on the mer¬ 
its), it will have established a potentially 
powerful tool for makers of compati- 


BACKUP PROTECTED SOFTWARE 

WITH 

COPY II PC™ 

The backup insurance you need to protect your software investment, COPY II PC 
makes a floppy backup of most* protected software quickly and easily. 

RUN PROTECTED SOFTWARE 
FROM YOUR HARD DISK 


COPY n PC makes using your hard disk as convenient as it should be. No longer will 
you have to keep your floppy disk in drive A with some of the most popular business 
software - call for current list. 

Minimum Requirements: IBM PC, XT, AT, 256K jr and some compatibles. 

One or two disk drives. 64K on most machines. 


Call M-F 8-5:30 (W. Coast time) with your li^J WS. : 503 / 244 - 5782 . 
Or send a check (add $3 s/h, $8 overseas) to 



C ENTRAL POINT 
Software, Inc. 

9700 SW Capitol Hwy. #100 
Portland, OR 97219 


$ 39.95 


* We Update Copy II PC regularly to handle new protections: you as a registered owner may update at any 
time for 1/2 price! 


This product is provided for the purpose of enabling you to make archival copies only. 
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bles. If the suit is dismissed for want of 
a “case” or “controversy,” compatible 
manufacturers will have to run the risk 
of being enjoined once production has 
started, or of trying to reach a mutual 
agreement with a competitor that has 
little incentive to cooperate, or of find¬ 
ing another neutral forum. 

NEW PC TAX RULES 

Considerable publicity has been gener¬ 
ated by the Dehcit Reduction Act of 
1984, which has reduced the tax bene¬ 
fits of buying a personal computer. 
While the act does restrict the benefits 
in some situations, in many others tax 
savings still may be possible. 

The act does not apply to comput¬ 
ers purchased before June 18, 1984 (or 
that had a sales contract placed on them 
before June 18 and were put into ser¬ 
vice before January^ 1, 1985). Owners of 
these computers are still allowed depre¬ 
ciation under the Accelerated Cost Re- 
coveity System and a tax credit if the 
machine is used primarily for business 
purposes. Or, up to $5,000 could be de¬ 
ducted immediately in lieu of deprecia¬ 
tion and tax credit. 

Under the new rules, these tax 
benefits are available only if certain ad¬ 
ditional tests are met: (1) more than 
half of the computer’s use must be for 
business; (2) business ^ must be es¬ 
tablished by contempora, eons records; 
(3) if the business use relates to the 
user’s employment, the use must be 
both for the convenience of the em¬ 
ployer and a condition of employment. 

If you have more than one em¬ 
ployer, the test applies to the one for 
which the computer is used. If you have 
a regular job at which a computer is 
available to you, proving the condition 
of employment rule will be difficult. 
However, if you use the computer ex¬ 
clusively for another money-making 
business purpose (consulting, for exam¬ 
ple), you are home free, taxwise. 

Other points to remember: a qual¬ 
ifying home office may exempt you 
from the new rules. The Deficit Reduc¬ 
tion Act has an exemption for com¬ 
puters used exclu.'dvely at a regular 
place of business. Also note that the 
contemporaneous requirement can be 
met with a “log” program or a note¬ 
book next to the computer. 

If you cannot meet the new tests, 
you can at least take pride in helping to 
reduce the countiy^’s deficit. 


Max Still Opperihetmer, PC, is a partner in 
the law firm of Venable, Baetjer & Howard, 
located in Baltimore, Maryland. 
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low you can teach your children how to use your PC without bogging 
them down in the user manual.. .without spending hours demonstrating 
the simplest functions.. .and without fear that they’ll break your PC 
because they don’t know how to use it properly. 

You can do it with the PC edition of Computers for Kids-a BASIC 
learning text whose Sinclair, Apple, and Atari editions have already intro¬ 
duced thousands of children and parents to computers. 

Computers for Kids teaches children age 8 and older to write their 
own programs in less than an hour—without the necessity for previous 
knowledge of algebra, variables, or computers. And there’s a special sec¬ 
tion that keeps parents and teachers on the same successful command 
path. 

Starting off with an easy-to-understand explanation of how to use 
the IBM PC, your kids will progress quickly to flow charts and simple 
print programs...to loops, graphics, and other programming concepts 
that show the young user how to make the PC do exactly what he 
wants-in non-technical language that makes life easier for both of you. 

Take it from Donald T. Piele, Professor of Mathematics at the Univer¬ 
sity of Wisconsin (Parkside): “Computers for Kids is the best book avail¬ 
able for introducing children to the IBM PC. And it’s a perfect tool for 
adults who are learning about computers and programming with their 
children.” 

So do your children a favor. Do yourself a favor. Order the PC 
edition of Computers for Kids today! 

Here are just a few of the useful 
and exciting topics covered in 
Computers for Kids: 

• What is a computer? 

• Flowcharting 

• Running the IBM PC 

• Getting Ready to Program 

• PRINT and Variables 

• GOTO, INPUT and RND 

• IF-THEN and FOR-NEXT 

• Graphics Programs 

• Sample Programs 

• Glossary of Statements and 
Commands 

• Notes for Teachers and Parents 

Creative Computing Press 

Dept. NH4B, 39 East Hanover Avenue, Morris Plains, NJ 07950 

Send me- Computers for Kids, PC edition, at $5.95 plus $1.50 postage 

and handling each. #12K Also available at your local bookstore or computer store. 

□ PAYMENT ENCLOSED $_ Residents ofCA, NJ and NY State 

add applicable sales tax. Outside USA add $3.00 per order. 

□ CHARGE MY: (Charge and phone order $10 minimum) 

□ American Express □ MasterCard □ Visa 



Card No_ 


_Exp. Date- 


Signature- 


Mr./Mrs./Ms_ 
Address_ 


(please print full name) 


Apt^ 


City/State/Zip- 


□ Send me a FREE Creative Computing Catalog. 
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OVERCOME 

FORTRAN and PASCAL 

LIMITATIONS WITH 



A library of 58 Assembler routines transforms MS FORTRAN and PASCAL 
plus other 8086/87/88 FORTRANs into the flexible, responsive, complete lan¬ 
guage needed for the microcomputer environment. Ver 1.0 Features: 

EXTENSIVE GRAPHICS (Get, Put, Paint, Color, Dot, Line, Box, Circle, 
Ellipse, Large Characters) 

FULL SCREEN CONTROL (Windows, Cursor, Read/Write Screen) 

STRING MANIPULATION (Match, Compare, Concatenate/Extract, Pack, 
Justify, Zero Fill) 

KEYBOARD CONTROL (Read Key During Execution, String Read) 
FILE MANAGEMENT (Exist?, Rename, Delete) 

COMMUNICATIONS (Set Com Line, Send/Receive, Line/Modem 

Status) 


OTHER FEATURES (Peek, Poke, Determine Time/Date, Random 
Numbers, Beep, Clear Screen, OR/AND/ 
XOR/NOT/NEG of Byte/Word, Printer Status) 

Ver 2.0 with 92 routines now available. 

Directories, Command Line Read, Program Chaining, 
Interrupt Driven Communications. $129. Upgrade $40. 

M I E I F Environmentai inc. 

RO. Box 26537 Austin, Texas 78755 

(512) 251 -5543 Outside Texas (800) 562-9700 
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FROM 

HANG UP TO BOOT-UP 

IN 3 SECONDS 


• STOP RESETTING BY TURNING OFF POWER. 

• STOP STRESSING RAM AND HARD DISK 

• QUICKON ELIMINATES SLOW PC TURN-ON TIME 

• NO EXPANSION SLOT REQUIRED! 

PC RESET IS A TRUE HARDWARE RESET BUTTON 

QUICKON IS A FAST-BOOT HARDWARE MODULE 
THAT ELIMINATES ALL POWER-ON WAITS. (SEE J. 
POURNELLE’S COLUMN, BYTE MAGAZINE, JUNE/JULY 
1984) 

PC RESET w/o QUICKON • $21.95 
PC RESET with QUICKON - $89.95 
QUICKON alone - $69.95 


NEW LOCKIT INVULNERABLE! 

PC WON’T BOOT AT ALL UNTIL A USER-CHOSEN 
PASSWORD IS ENTERED. HARDWARE & SOFTWARE 
SYSTEM. CAN BE SET FOR HARD-DISK-ONLY BOOT. 
MANY OTHER FEATURES. NO EXP. SLOT REQUIRED. 

LOCKIT (Includes QUICKON) • $129.95 
_ With PC RESET • $144.95 

SPECIFY PC or XT 


PC RESET, QUICKON and LOCKIT are trademarks of Security Microsystems. 


Security 

Microsystems 

Consultants 



16 Flagg Place 
Suite 102TJ 

Staten Island, NY 10304 
(718) 667-1019 


indexed File Manager 


using 


B-Trees 


$»*.* 

+ 2.00 Postage 
source Included 


C ProgrGrnnriGrS, we provide the record handling that 
C left out. 

The SOifocuS BTree library is a record oriented function pack¬ 
age that uses balanced BTree indexing for guaranteed fast 
access. Add our functions to your C library and greatly reduce 
application developnnent time. 

• High speed keyed and sequential file handling. Up to 
16.7 million records per file.' 

• Source code supplied; conforms to K&R standard to 
ensure portability. 

• No royalties on application programs. 

• Documentation and example programs included to help 
you use BTrees. 

• Full feature product at a fraction of the cost of 
competing BTree software. 

Join the growing number of satisfied programmers using 
SOfifocus BTrees. 


To order call 


softfcojs 

Credit cards accepted. 


1277 Pallatine Drive 
Oakville, Ontario L6H 1Z1 
(416) 844-2610 

Dealer Inquiries Invited. 
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We Can Handle It 



PROGRAMS, DATA AND 
OTHER FILES BETWEEN 
OVER 400 COMPUTERS! 


13 OPERATING SYSTEMS 

WORD PROCESSORS TOO!! 

Prices From $7.00 Per Disk 
Software and Hardware So You Can Do Your Own 

Cadi or write today for your 
FREE CATALOG 

P.O. BOX 1685. 423 E. 800 N. 
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BOOK REVIEWS 


Learning DBMS 

This textbook may help microcomputer applications 
developers expand their knowledge of database 
rrianagement beyond file-management techniques. 


Data Base Architecture 

Ivan Flores (Van Nostrand and 
Reinholt, New York, 1981) 396pages, 
$28.50 

A clear under¬ 
standing of data¬ 
base management 
is a vital and es¬ 
sential prerequi¬ 
site to a full ex¬ 
ploitation of mi¬ 
crocomputers. 

This understand¬ 
ing forms the 
foundation for us¬ 
ing database management tools effec¬ 
tively in constructing large-scale, profes¬ 
sional-quality applications systems that 
are capable of handling huge volumes 
of intricately interrelated data. 

The remarkable applications devel¬ 
opment possibilities that are available 
today via microcomputer database man¬ 
agement systems (DBMSs) are still 
largely unrecognized, even among the 
more technically oriented microcom¬ 
puter users and among expens in main¬ 
frame DBMS usage. This is a result of 
the widespread dilution of the term 
database management in the micro 
world, relative to its standard meaning 
in the mainframe world. Micro-based 
file management has come to mean 
database management; micro software 
that reads/writes/merges records for 
one or more files is routinely called a 
DBMS or a relational DBMS, even 
though it does not adhere to the rela¬ 
tional data model’s access languages. 

This dilution of terminology has 
led to the present situation, in which 
the multitude of micro file managers 
largely obscure those few highly sophis¬ 
ticated micro DBMSs that do exist. 

Upon scanning the micro DBMS offer¬ 
ings, a mainframe DBMS expert is all 
too likely to conclude erroneously that 
extensive applications systems for 
microcomputers cannot be developed 


using techniques from sophisticated 
mainframe DBMSs. On the other hand, 
micro applications systems developers 
who unknowingly restrict themselves to 
file management will remain oblivious 
to what can be achieved with the more 
advanced micro DBMS tools. 

The problem of educating the mi¬ 
cro world about advanced, classic data¬ 
base management has not been solved 
by recent paperback books dealing with 
“database” management for micros. 

With a couple of exceptions, these deal 
almost exclusively with managing re¬ 
cords within files. To the extent that 
they endeavor to present the major data 
models, their descriptions are at best 
superficial and are all too often inaccu¬ 
rate. Serious applications developers in¬ 
terested in going beyond file manage¬ 
ment must look elsewhere. 

Ivan Flores’ Data Base Architecture 
is one possible source for information 
about database management. Although 
this book, like those by Bradley {File & 
Data Base Techniques. Holt, Rinehart 
and Wilson, 1982), Cardenas {Data Base 
Management Systems. Allyn and Bacon, 
1984) and Kroenke {Database Process¬ 
ing. SM, 1983) is not oriented toward 
microcomputers, it is useful as an intro¬ 
duction to classic database management. 
The fundamental DBMS concepts and 
principles are equally valid for different 
host machine sizes. 

Flores’ book is intended as an ele¬ 
mentary text for the technically oriented 
reader. Persons unaccustomed to math¬ 
ematical formalisms may find some por¬ 
tions of the book difficult to appreciate. 
However, the treatment of material is 
considerably more accessible than the 
presentation style used in some other 
DBMS texts for example, the Wieder- 
hold book {Database Design. McGraw- 
Hill Publishing Company, 1983). 

Chapter 1 contrasts file-manage¬ 
ment approaches to applications devel¬ 
opment with the database-management 
approach. The problems inherent in us¬ 



ing a single large file or multiple files 
are explained, and the advantages of a 
database that avoids data fragmentation 
are presented. A broad overview of the 
purpose, constitution, and activities of a 
DBMS is also presented in chapter 1. A 
more detailed treatment of these activi¬ 
ties is presented in chapter 4. 

The second chapter is concerned 
with identifying the kinds of binary^ rela¬ 
tionships that can exist between real ap- 
plications-world entities. The book uses 
the term relation instead of relationship 
to refer to a relationship between two 
entities. Although this usage is consist¬ 
ent throughout the book, the reader 
must be careful not to confuse such 
usage with the conventional relational 
data model’s usage of relation to refer 
to a table of data. Like most database 
textbooks, this book has little to say 
about unary and n-ary (forked) relation¬ 
ships, even though applications devel¬ 
opers often must deal with them. 

The architectural aspects (that is, 
logical-structuring facilities) of three 
conventional data models—relational, 
network, and hierarchical—are intro¬ 
duced in chapter 3- Here, network is 
used in the sense of CODASYL-network. 
The shallow-network data model—arch¬ 
itecturally a restricted version of the 
CODASYL—is not discussed. The author 
clearly explains how the three data 
models differ in their facilities for rep¬ 
resenting real-world relationships. But 
the descriptions of these facilities un¬ 
necessarily mix the logical and physical 
realms. For instance, the logical con¬ 
struct of a CODASYL set is described in 
terms of a chaining approach to set im¬ 
plementation. Although most implemen¬ 
tations of the CODASYL rely on chain¬ 
ing, this is relevant neither to the mod¬ 
el’s logical structure nor to the use of 
its access language. The discussion of 
physical structuring would have been 
better left to a separate chapter. 

Unfortunately, the book does not 
discuss the architectural aspects of a 
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BOOK REVIEWS 


data model that is highly relevant for 
micro applications systems developers: 
the postrelational data model (some¬ 
times called the extended-network 
model). This model may have been om¬ 
itted because initial implementations of 
it were relatively new at the time the 
book was published. Database text¬ 
books whose authors have a mainframe 
orientation often omit this model. 

Chapters 5 and 6 cover the rela¬ 
tional model in more detail. Formal re¬ 
lational terminology is introduced, the 


PROJECT and JOIN operators that form 
the basis of the low-level relational ac¬ 
cess language (that is, relational alge¬ 
bra) are explained,' and the mechanics 
of normalization are presented. The 
first through fourth normal forms are 
explained and illustrated with examples. 

Chapters 7 and 8 provide examples 
of small schematic CODASYL-network 
structures, although these are not de¬ 
picted in terms of traditional Bachman 
diagrams. The sample occurrence struc¬ 
tures for these schemas are portrayed 


as being implemented via chaining, 
which detracts somewhat from the sim¬ 
plicity of the data model’s logical view. 
The schematic examples illustrate' the 
various architectural possibilities that 
exist with this data model. They include 
examples of how artihcial record types 
and additional sets can be used to indi¬ 
rectly represent the many-to-many and 
recursive relationships that exist in the 
real world. One point that may confuse 
some readers is the author’s mention of 
“many-to-many sets.’’ These are, of 
course, not supported by the CODASYL- 
network; they are supported only in the 
postrelational data model. What the 
author shows is how to make up for 
CODASYL’s lack of these sets. 

In chapters 9 and 10, sample hier¬ 
archical schemas are presented, inter¬ 
mixed with a discussion of physical 
structuring (closely resembling IBM’s 
DDl). Included is a fairly extensive 
discussion on how to get around the 
inability of a pure hierarchy to directly 
represent transitive and many-to-many 
relationships. The redundancy and 
pointer-based-pairing techniques for cir¬ 
cumventing this problem are compe¬ 
tently described and illustrated. 

With the exception of one chapter 
that describes the role of secondary key 
indexing, the book’s remaining chapters 
deal with the various languages an ap¬ 
plications developer would encounter 
in using a DBMS. As suggested by the 
book’s title, the language aspects of the 
selected data models are covered in 
less depth than the architectural aspects. 
However, the treatment is sufficient to 
give the reader a good taste of what is 
involved in using a data-description lan¬ 
guage, a data-manipulation language, 
and a query language. The examples 
and discussion of these languages has a 
predominately hierarchical flavor. 
Surprisingly, no discussion has been in¬ 
cluded of the structured query lan¬ 
guage, which is the standard query lan¬ 
guage for the relational data model; all 
relational language examples are con¬ 
fined to the relational model’s low-level 
algebraic language, which involves the 
relatively cumbersome PROJECT and 
JOIN operators. 

This book can serve as a useful 
(though not ideal) starting point for 
technically oriented microcomputer 
users who want to begin exploring the 
world of database management that ex¬ 
ists beyond rudimentary file manage¬ 
ment. The book does not cover the pos¬ 
trelational model, an understanding of 
which is mandatory for comprehension 
of the micro DBMS field. 
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This textbook (like others of its 
genre) is concerned only with the con¬ 
cept of database management; readers 
should not expect it to teach them how 
to develop elaborate applications sys¬ 
tems with a DBMS tool. The emphasis is 
on what a DBMS is (particularly in an 
architectural sense), rather than on 
what can be done with a DBMS. 

Finally, the reader should be aware 
that there is much more to a full-scale 
DBMS than its data model. These addi¬ 
tional issues include data security mech¬ 
anisms, performance-tuning controls, in¬ 
tegrity/recovery facilities, multiuser pro¬ 
cessing methods, and applications de¬ 
velopment aids. None of these topics is 
discussed in this book. 

—CLYDE HOLSAPPLE 

PC Abstracts, 1983 edition 

Walter A. Gaber (Artrice Press, 1983) 

88 pages; paper, $1535 

PC Abstracts, 1984 edition 

Walter A. Gaber (Garland Publishing, 
1984) 541 pages; paper, $60.00 

There are few 
fields in which in- 

PC Abstracts formation gets old 
L ’ as quickly as it 

does in the held 
of microcomput¬ 
ing. For a writer 
or consultant who 
must stay on top 

_ ‘ of the state of the 

art (his living depends on it), this 
means keeping (large) stacks of maga¬ 
zines and having a means of zeroing in 
on a particular subject quickly. 

Although most academic helds are 
covered by one or more volumes of ab¬ 
stracts, the held of IBM Personal Com¬ 
puting has but one: PC Abstracts. Walter 
A Gaber s own hrm, Artrice Press, pub¬ 
lished a single volume for all of 1983, 
which abstracted IBM PC-specihc mate¬ 
rial from the following periodicals: 

BYTE, Creative Computing, PC Data, PC 
Magazine, PC Tech Journal, PC World, 
PC Age, Programmer’s Journal, Refer¬ 
ence/Business Computing, and Softalk 
IBM. Beginning in 1984, Garland Pub¬ 
lishing assumed production and market¬ 
ing of PC Abstracts with Gaber still han¬ 
dling the editorial end. The 1984 edi¬ 
tion, now available, abstracts PC-specihc 
material from BYTE, Creative Comput¬ 
ing, PC Age, PC Magazine, PC Tech 
Journal, PC World, PCjr World (actually 
included in PC World), Programmer’s 
Journal, Business Computing, and Sof¬ 
talk IBM. 


The 1983 edition has 1,503 article 
summaries; the January-June 1984 edi¬ 
tion has 1,351, the last one published 
by Gaber. Each summary is numbered, 
and the author and subject indexes cite 
article numbers rather than page num¬ 
bers. Summaries are divided into hve 
major categories: Hardware, Software, 
Applications, Market/News, and Com¬ 
mentary. Within each category are sub¬ 
categories, such as (under Hardware) 
Monitors, Modems, Printers and Plot¬ 
ters, Keyboards, and Mice. 


Each summary is from 15 to 100 
words long; most are 30 to 40 words. 
Gaber has done a creditable job in con¬ 
densing key topics to a handful of 
words, and the book has been typeset 
in a small, but readable, typeface. The 
exploding coverage of the IBM PC fami¬ 
ly in the computer press can be gauged 
by the fact that only 88 pages covered 
all of 1983, but for 1984, equivalent cov¬ 
erage jumped to 541 pages! 

—JEFF DUNTEIN^N 
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How Do You 
Measure A Good 
C Compiler? 



CODE SPEED & SIZE 

The Lattice C Compiler 
"generates code that is 
quite compact and fast 
running." Peter Norton, 

PC Magazine 

CONSISTENT RELIABILITY 

"The Lattice Compiler has 
performed reliably and 
predictably.” R. Phraner, 

Byte Magazine 

COMPILE TIME 

“Lattice is a real performer.” 
Houston, Brodrick, 

Kent, Byte Magazine 

THIRD-PARTY LIBRARIES 

More than 40 library products 
are currently available 
for Lattice 

UNIX V COMPATIBILITY 

The Lattice Library is 
UNIX V-compatible 

DEBUGGER SUPPORT 

The Lattice C-SPRITE 
Debugger is now available 

DOCUMENTATION 

Lattice “is thorough 
and excellent." D. Clapp, 

PC Magazine 


UNIX is a trademark of 
AT&T Bell Laboratories 


UPDATE POLICIES 

Lattice provides free bugfix 
updates for 90 days 

COOPERATING PRODUCTS 

New LMK Utility, dBC Library, 
CVUE Screen Text Editor, CURSES 
Screen Library and GSS Graphics 
are available from Lattice 

VENDOR REPUTATION 

Lattice is used in more 
commercial products than any 
other C Compiler. No run¬ 
time license is required. 

ALL MEMORY MODELS 

Lattice C has 7 memory models 
available to allow the best 
solution for the task at hand 

AVAILABILITY OF 
CROSS COMPILERS 


SATISFACTION GUARANTEED! 

Ask About Our "Trade Up To Lattice C" Policy 


0 LATTICE’ 


Lattice®, Inc. 

RO. Box 3072 
Glen Ellyn, IL 60138 
(312) 858-7950 
TWX 910-291-2190 
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A Special Section for Product and Service Listings 


Accessories/Supplies 


•BINDERS, SLIPS, DISKS* 

Complete program packaging line. IBM style D- 
ring binders, slip cases, floppy pages, game 
portfolios. Continuous paper with three large 
holes, 20 lb. to go in binders. Blank & printed 
disk envelopes. Function key cards for your F1- 
F10 keys. Bulk disks. Disk labels. Call for FREE 
catalog & prices. Fast service, low $. 
ANTHROPOMORPHIC SYSTEMS LTD. 

376 E. St. Charles Road 
Lombard, IL 60148 
(312)629-5160 


Computer Training 


1-2-3'“ VIDEO TRAINING!!! 

The FASTEST-EASIEST-CLEAREST 1-2-3 
training on the market ... in use by: IBM, Exxon, 
US Army. US Dept, of Educ., GM, du Pont, CBS, 
GE & many more! SELF-PACED, PLAIN ENG¬ 
LISH, HANDS-ON teaching. “Intro to 1 -2-3” is a 
2hr 23 min. videotape, disk, guidebook... extra 
books/disks available for seminars! 


LOTUS 1-2-3 “ 

VIDEO TRAINING! 


LEARN-PC VIDEO SYSTEMS 
7430 West 27 Street 
Minneapolis, MN 55426 
800-LEARN-PC (800)532-7672 


Hardware/ Add-on 
Boards 


FIXED DISK BIOS/BOOT 

fiXT boots from DATAMAC, DAVONG. XEBEC 
PERCOM, GREAT LAKES. ZOBEX, others. Adds 
XT-like BIOS interface for your disk to IBM PC or 
COMPAQ. Plug-in installation. DOS 2.0/3.2/reqd. 
Specify controller model with order $70 + $3 
shpg. + tax. MC/VISA (optional volume support 
at additional cost.) 

GOLDEN BOW SYSTEMS 
PO. Box 3039 
San Diego, CA 92103 
(619)298-9349 


DT2801 SERIES ANALOG I/O 

Plug-in data acquisition boards with 8DI/16SE 
analog inputs, high or low level programmable 
gains, 2 analog outputs, 16 lines of digital I/O, 
DMA, on-board clock, and on-board micropro¬ 
cessor. Optional software subroutines and screw 
terminal panels. 

DATA TRANSLATION INC. 

100 Locke Drive 
Marlboro, MA 01752 
(617)481-3700 

INDUSTRIAL I/O 

A full line of industrial I/O cards including RS- 
422, Four Port RS-232, and Combo Parallel/Se¬ 
rial Interface. Connect your PC to programma¬ 
ble controllers, data acquisition, keyboards, 
terminals, relay modules, or ADAMS NEW RS- 
422 REMOTE LCD-KEYBOARD MACHINE CON¬ 
TROLLER. Other monitoring and control prod¬ 
ucts available. 



ADAMS INC. 

PO Box 17525 
Greenville, SC 29606 
(803)297-9630 

BUSBOARD—MODULAR BOARD 

PC add-on-board modules using ONE SLOT! 

• BusboardOKRAM $179.95 

• Busboard clock $239.95 

• Monochrome display adapter $199.95 

• Asy Comm I/O module (up to 15 per PC) $89.95 

• Floppy disk controller module $169.95 
To find out how to save slots for less, call, 
AQUIX ADVANCED SYSTEMS CORPORATION 
140 Adams Blvd 

Farmingdale, NY 11735 
(516)293-7810/(714)666-1050 

IEE-488 INTERFACE 

Halfsize IEEE-488 interface and software turns 
your PC. AT or compatit^le into an instrumenta¬ 
tion work station for the lab, test, and measure¬ 
ment. We are the major OEM supplier with 
interfaces for 10 different architectures and the 
most comprehensive coverage of operating sys¬ 
tems and languages. $385 software $75. 
NATIONAL INSTRUMENT 
12109 Technology Blvd. Dept. PC 
Austin, Texas 78727 
(800)531-5066,(512)250-9119 


RATES AND INFORMATION 

Listings are grouped by category and consist of a bold lead line (23 characters 
maximum), 7 lines of ad copy (45 characters per line), plus 4 lines of company 
name, address and telephone number. 

Listings are available only on a 3 issue basis at $90. per issue ($270. total). Copy 
will have a set format and remain the same for all 3 months. Enhance the ap¬ 
pearance of your ad by including your Logo and an additional cost of $25. per 
issue ($75. minimum extra charge). Pre-payment is required by check, money 
order, or American Express, MasterCard, Visa credit cards. Send copy and re¬ 
mittance to PC TECH JOURNAL, TECH BOOK, 12th FLOOR, 1 PARK AV¬ 
ENUE, NEW YORK, NY 10016. Call (212) 503-4506 for additional 
information or assistance. 


Hardware 

Communication 


THE VISIONARY 1200 

The Visionary Electronics super-smart modem 
sends and receives messages anytime, day or 
night, with or without a computer. Stores files, 
names, phone numbers, and more in RAM; 
complete communications software in ROM; on¬ 
board realtime clock; 8085 driven; NiCad mem¬ 
ory back-up; and TELEX terminal emulation. 


Visionary Electronics 

Incorporated 


VISIONARY ELECTRONICS 
141 Parker Ave. 

San Francisco, CA 94118 
(415)751-8811 


Hardware/Disk 

Drives 


1.2MB PC-AT DISK DRIVES 

Replace your PC disk controller and full-height 
disk drive with our JDISKETTE controller plus our 
1.2MB and 360k half-height drives for $499. Only 
$375 without 360K drive, $549 with two 1.2 MB 
drives. Put 800K on ordinary diskettes. 1.2MB 
diskettes are $59 per box (10). Mounting brack¬ 
ets, and JFORMAT included. Jdiskette also plugs 
into our JRAM-2 multifunction board. 



TALL TREE SYSTEMS 
1032Elwell Court, Suite 124 
Palo Alto, CA 94303 
(415)964-1980 


Hardware 

Networking 


NETWDRK DATA SYSTEM 

Bring mainframe power to your PC network. 
Complete your networked PCs with a sophisti¬ 
cated Mass Storage System (with backup). Link 
up to 256 PCs with file server to form a Distrib¬ 
uted processing PC networked system. Com¬ 
municates with mainframe. 188Mb to 8 Gigs. 
AQUIX ADVANCED SYSTEM CORPORATION 
140 Adams Blvd. 

Farmingdale, NY 11735 
(516)293-7810/(714)666-1050 


Hardware/ 

Peripherals 


A/DT0RS232 CONVERTER 

Low cost Stand-alone data acquisition board for 
any 8 bit RS 232 port. 8 channels, 8 bit conver¬ 
sion. 0-5V input, 300-9600 baud. Small size, 4" 
X 5", with wall plug power supply. Easy-to-use, 
includes sample driven software listings. Kit w/ 
all parts & PS, $59.95 + $4 shipping. Assem¬ 
bled & tested is $89.95 + $4. 

TPS SYSTEMS 
14820 Elmore Road 
Anchorage, AK 99516 
(907)345-6730 

BAR CODE READERS 

• IBM PC keyboard or RS-232 interface 

• NO programming required for IBM PC key¬ 
board interface unit 

• Reads dot-matrix & printed labels 

• Durable Hewlett Packard’" digital wand 

• Reads UPC A/E, Code 39, Codabar & 12 of 5 

• $595 list-+40% discounts to VAR’s 
PERCON INC. 

2190 W. 11 
Eugene, OR 97402 
(503)344-1189 


Mailing Lists 


IBM MAILING LISTS 

Over 100,000 names of IBM personal computer 
owners (counts increase daily) available for rental 
on labels or magnetic tape. Total 600,000 in¬ 
cluding other brands. Plus IBM + compatible 
retail store 50 other lists. Call or write for free 
catalog. 

IRV BRECHNER 
TARGETED MARKETING, INC. 

Box 5125 

Ridgewood, NJ 07451 
(201)445-7196 


PUBUCATIONS/ 

Catalogs 


TECH & USERS NEWSLETTER 

Why read 20 magazines and books each month? 
The TECH LETTER summarizes the latest dis¬ 
coveries, problems, solutions, and news for 
hardware and software. Includes small pro¬ 
grams and useful memory locations that are fully 
explained. $30/year. Also, Book/Software pack¬ 
ages with 200 page manual and disk of exam¬ 
ples/editors; #1 QUALITY GRAPHICS-$39.95; 
#2 GAME DESIGN-$39.95. SASE for catalog 
or order by check, VISA, M/C (add $3 ship). 
COMPUTERS MADE SIMPLE 
1974 Buck St. 

Eugene. OR 97405 
(503)344-2767 































TECH BOOK 


dFASTER.dBETTER™ 

This performance book is for the serious dBASE 
user. Improvements of 20-60%, and even more 
are common. First use the insights, techniques 
and benchmarks. Then use dPROCESSOR'“ to 
up speed even further. Everything you need to 
make dBASE II fly. $35 + $35H (Chk/MO/VISA/ 
MC) or request info. 

Micro db Systems 
POB 2380 Dept. G 
Midland, Michigan 48641 


Software/Business 


DATASECURITY-$49.95 

Secure sensitive data with DES FAST-CRYPT, an 
efficient Assembly language version of the pow¬ 
erful Data Encryption Standard algorithm. En¬ 
crypt/Decrypt any file at 120,000 bytes/min. 
Program or BASIC/PASCAL callable subrou¬ 
tines UNPROTECTED DISK w/manual-$49.95. 
VISA+MC OK. For IBM-PC, XT + compatibles 
64K any PC/MS-DOS. 

KIWI SOFTWARE CO. 

P.O. Box 218 T 
Plainsboro, NJ 08536 
(718)816-1873 

CPA REVIEW 

IBM takes the work out of preparing for the exam. 
AlCPA questions with referenced solutions are 
random generated by exam weights. Study sin¬ 
gle, multiple or all categories with or without so¬ 
lutions. Scores, creates results table & updates 
data base for future study. Sold by section. 
MICRO-MASH 
Huntsville, TX 77340 
1-(800) 241-9700 


Software/Business 

Opportunities 


SOFTWARE AUTHORS 

WE WILL CONNECT YOU TO MAJOR SOFT- 
WARE PUBLISHERS FREE. We are in contact with 
many publishers looking for marketable soft¬ 
ware. If you have a quality software package or 
program and wish to have it published and dis¬ 
tributed, contact: 

SOFTSEARCH,lnc. 

P.O. Box 281 
BuddLake, NJ 07828 
(201)627-1790 


Attention; 

SOFTWARE DEVELOPERS 

VVe are interested in receiving your completed 
package and business plan. Hammer Computer 
Systems, Inc. is in the software publishing busi¬ 
ness. Please send inquiries and complete port¬ 
folio to; Thomas A. Horvath, Vice President of 
Sales and Marketing. 

ygHAM^/FR 


HAMMER COMPUTER SYSTEMS, INC. 
700 Larkspur Landing Circle/Suite 285 
Larkspur, CA 94939 
(415)461-7633 


Software/ 

Communications 


VT100 on PC, jr, XT AT 

ZSTEMpc-VTIOO Smart Terminal EMulator 132 
columns by windowing—no addit. hardware. 
Double High/Double Wide Characters. Com¬ 
plete VT100 line graphics & Smooth scroll. Full 
keyboard softkeys/MACROS. Bidirectional file 
transfers including XMODEM. Speeds to 38.4KB. 
High throughput. $150. Quantity & Dealer Dis¬ 
counts Available. 30 day money back guaran¬ 
tee. MC/VISA accepted. 

KEA SYSTEMS LTD. 

#412-2150 W. Broadway 
Vancouver, BC, CANADA V6K4L9 
Support (604) 732-7411- 
Orders (800) 663-8702 


Software/Compiler 


DESMET C—$109 

Full K&R C compiler, assembler, linker, librarian, 
full-screen editor and example software. Both 
8087 and floating point libraries. OUTSTAND¬ 
ING PRICE/PERFORMANCE. Rated 1 st or 2nd in 
August ’83 BYTE benchmarks. No royalties on 
generated code. C Ware newsletter. Unlimited 
updates at $20 each. PC-DOS (Ver 1.1 & 2.0), 
generic MS-DOS and CP/M-86 support. $109 
for complete package, shipping included. Now 
available with source level debugger. Price $159. 


c 


WARE 

CORPORATION 


C WARE CORPORATION-MAIL ORDER DEPT. 

P.O. Box 710097 

San Jose, CA 95171-0097 


SPARRY BASIC-B COMPILER 

Powerful basic compiler that means business. 

* Instructions support internal ISAM files. 

* Four virtual screens, recall time <1 second. 

* Use of all memory for basic programs. 

* 13 significant digit integer math package. 

* Demos with tutorial and reference manual. Price 
$159. Quantity discounts VISA/MC/CHECK. 
Mass. res. + 5% tax req. PC DOS with 128K. 
SPARRY SOFTWARE LABS 

PO Box 632 #A 
Milford. MA 01757 
(617)473-5435 

COMPATIBLE LANGUAGES 

C, Pascal and Multi-basic compilers generate 
compatible object code so languages can be 
mixed. C is full K&R, Pascal is full Jensen & Wirth 
T extensions and Multi 7 Basic compiles both 
MBASIC and CBASIC. $139 each. Available for 
PCDOS, MSDOS. CPM80; TRSDOS on Models 
I, II, III, 4.12. Send for free brochures. 

ALCOR SYSTEMS 
13534 Preston Rd., Suite 365 
Dallas, Texas 75240 
(214)494-1316 

C SOFTWARE DEVELOPMENT 
•Full C Compiler per K&R 
Inline 8087 or Assembler Floating Point 
Full 1 Mb Addressing for Code or Data 
•MS DOS 1.1/2.0 Library Support 
Program Chaining Using Exec 
Environment Available to Main 
•c-window"" C Source Code Debugger 
•FAST 8088/8086 Assembler 

COMBINED PACKAGE $199 
c-systems 
P.O. Box 3253 
Fullerton. CA 92634 
(714)637-5362 

RM COMPILERS-25“/o OFF 

RM COBOL new version 2.0 with cross machine 
capability-MS-DOS, PC-AT. PC. most XENIX, 
others. Full support dealer. Also, new RM 
professional FORTRAN for MS-DOS-call Syn¬ 
chronous communications-CLEO 3780.3270 for 
PC & compatibles. Data general-1, and many 
UNIX machines including A&T 3B2. 

SYSTEM TECHNOLOGY ASSOCIATES 
POB 24291 

Louisville, Kentucky 40224 
(502)897-0584 


C LIBRARIES-hC WINDOWS 
BEST YOU CAN GET 

Over 250 richly commented, tested functions. 
Functions you don’t need! ALL SOURCE CODE 
included. No royalties. More & Better functions. 


Best documentation. 

41 screen handling/graphic funct.$39.95 

40 cursor/keyboard/data input.$39.95 

69 superior string functions.$59.95 

15 system status & control fund’s.$19.95 

58 utility/DOS/BIOS/time/data.$49.95 

30 printer contrail functions.$29.95 


No matter what else you have, get these! Any 3 
libraries $59.95, All 6 libraries $99:95. C WIN¬ 
DOWS; FOR PROFESSIONAL WINDOW MAN¬ 
AGEMENT overlays, boarders, popup menus/ 
help window, state-line, color highlighting and 
more! C WINDOWS! Complete source code 
$89.95. C WINDOWS plus 6 LIBRARIES, all for 
$149.95. 

Cntelekon 

SOFTWARE SYSTEMS 

ENTELEKON 
12118 Kimberley 
Houston. TX 77024 
(713)468-4412 


Software 

Development Tools. 


THE FORMS DESIGNERS- 

Attention IBM Pascal, FORTRAN users! Save time 
in designing formatted screen I/O. Interactive 
Forms Editor allows you to draw lines and boxes, 
define fields, and edit text. Access forms or read 
keyboard entry by writing only one line of code. 
Provides sequential data retrieval and storage. 
Requires 128K RAM. Only $275 complete. Demo 
and manual $35. Call or write: 

BIT SOFTWARE 
PO Box 619 
Milipitas, CA 95035 
(408)262-1054 

CBTREE for C PROGRAMMERS 

Provides enhanced file access function calls di¬ 
rectly into C programs. Maintains balanced B- 
trees, supports unlimited number of data rec¬ 
ords, keys, data files & key lengths. Dynamic 
memory allocation. Fast, Flexible, efficient. Ob¬ 
ject modules avail, or major C compilers. No 
royalties; Source code separate. $179. 

MICRO COMPUTING SERVICES 
2009 Hileman Road 
Falls Church, VA 22043 
(703)893-0118 

MATIS, The Screen Manager 

70 Assembler subroutines used as BASIC com¬ 
mands. PROCEDURES in PASCAL, and CALLS 
in C and Assembler. Features: window manage¬ 
ment, easy screen design, control and saving to 
disk, printer utility, demo program. 170-page 
manual included. $150. CA add 6.5%. $2.50 
shipping. No Royalty. 


SOFTWAY 

500 Sutter Street, Suite 222 
San Francisco, CA 94102 
(415)397-4666 


































TECH BOOK 


C-INDEX+ 

C-1NDEX+ provides complete' data manage¬ 
ment for C language applicatioins development. 

• B+ Tree ISAM Indexing 

• Variable Length Data Storage 

• Full Data Integrity Protection 

• High Performance and Flexibility 

• Complete Source Code 

• No Application Royalties 

Fully supports Lattice and C86 compilers in large 
and small models. Available from trio Systems 
and leading software retailers. One-time Li¬ 
cense Fee: $400. Demonstration; $25. 

TRIO SYSTEMS 
2210Wilshire Blvd. Suite 289 
Santa Monica, CA 90403 
(213)394-0796 

SYMBOLIC DEBUGGER 

Save development time with the WATCHDOG 
SYMBOLIC DEBUGGER. Features: Two full screen 
debug displays; Protected user screen; Labels 
for display and address entry; Command menu 
and prompts; Page and line scrolling; inline as¬ 
sembly; Repeat count for Breakpoint and Step; 
Plus much more. DOS 1.x. 2.x, IBM PC/XT, 128K. 
Introductory price $129. 

SOUTHERN CROSS SOFTWARE. INC. 

PO BOX 3016 
BURNSVILLE. MN 55337 
(612)890-8738 

BTREES INC WITH SOURCE 

The Softfocus B-Tree Library is a complete set 
of data management functions written in K&R 
C. We support random and sequential access, 
multiple indicies per data file and up to 16.7 mil¬ 
lion keys per index. Also, our software is cus¬ 
tomizable because we supply full source code. 
Manual & examples included. 

B-Trees 

*7 7 .~ 

SOFTFOCUS 
1277 Pallatine Drive ' 

Oakville. ONT. CANADA L6H1Z1 
(416)844-2610 

TURBO-PLUS^“ 

Turbo-Plus'" is a set of external procedures 
crafted in assembler language and designed 
specifically for Turbo Pascal’s interactive envi¬ 
ronment. Turbo-Plus'" includes: File Handle Disk 
Access Method, Instant Memory Mapped Text 
Display. Expanded Text Display. $29.95 plus $5 
s&h. Call toll free 24 hr. 

NOSTRADAMUS 
5320 South 900 East 
Salt Lake City. UT 84121 
1-(800) 453-5433 

FREE COBOL SOURCE CODE 

Includes: on line 30 screen NOTEBOOK, Menu 
Driven Reviews IBM-PC COBOL. 13 Sections to 
select from. 9 FREE COBOL Demo programs. 
OVER 1,800 lines of Source. Covering: Interpro¬ 
gram Comms, Graphics, Function Key and Spe¬ 
cial Register usage. ERASE Diskette files thru 
COBOL. Much More. ALL on Diskette. $14.95. 
Sunus Systems, Inc. 

4244 Ridge Lea Road Suite 25 
Amherst. NY 14226 
(716)834-2820 


ASSEMBLE 3-6 TIMES FASTER 

FAST ASSEM-86 is much faster and easier to 
use than the IBM Assembler. Assembles 8K files 
6 times faster. Editor, assembler and source al¬ 
ways in RAM so you can go instantly from edit¬ 
ing to assembling. No need to LINK since 
produces .COM (as well as .OBJ) files directly. 
Source compatible with IBM’s important fea¬ 
tures. Supports 186, 286, 8087, 287 directly. 
X-ref. utility built in. Only $49, with .OBJ $99. 
SPEEDWARE 

Box T2,2931 Northrop Avenue 
Sacramento, CA 95825 
(916)966-6247 

Announcing SOURCE-ir” 

Increase your BASIC programming productivity. 
SOURCE-IT is an advanced BASIC cross refer¬ 
ence utility that provides a printed listing of your 
source code with all line references listed next to 
the referenced line. All variables, files, calls and 
Compiler Metacommands are alsq listed. It’s in¬ 
valuable! $89.99. 

SOFTWARE INNOVATIONS. INC. 

16621 Dolores St. 

Huntington Beach, CA 92649 
(714)840-6411 

C SOURCE CODE FOR THE PC 


Concurrent C $45 

LEX $25 

YACC $25 

Tools $15 


AUSTIN CODE WORKS 
11100 Leafwood Lane 
Austin, TX 78758 
(512)258-0785 

SCREEN DEVELOPMENT AID 

‘PAINT screens using a full screen editor. 
‘TEST screens prior to writing program code. 
‘PROCESS screens from Interpreted or Com¬ 
piled Basic via a powerful assembler subrou¬ 
tine. Output, Input, Edit, Justify, Color & more. 
Monochrome/Graphics. 40/80 Cols, Buf/Bios 10. 
MS/PC DOS, MS/IBM BASIC. 96K, One 5%" 
Drive. 

DEPENDABLE SYSTEMS 
PO. Box 191090 
San Diego, CA 92119 

(619) 287-3391 $79 (Check. MO, MC/Visa) 

WARNiER/ORR DIAGRAMMING 

SDT: Computer-aided structured design system 
Full screen editing; Automatic formatting in¬ 
cluding brackets; Menu driven; block moves; 
Cursor, Search, Label navigation; procedures; 
global & selective replace; Begin/End blocks: 
detail hiding: diagram families & much more. 
Tutor & Doc. Price $325. Mono demo $20. 
VARATEK SOFTWARE ARCHITECTS 
523 Winter St. 

No. Andover, MA 01845 
(617)685-7003 


AUTOTRACE—debug BASIC 

Single-step or continuous trace COMPILED or 
interpreter programs. BREAK on variables or line 
numbers. Change values at any time. RECAL 
screen displays. Full 80-column print out saves 
paper: only CHANGED variable values printed. 
Save trace to disk. Includes SCREEN RECALL, 
RAMdisk, SPOOLER $49.95, s/h $2.50 
TIMESHARE ASSOCIATES, INC. 

10202 Robinson, 

Overland Park.KS 66212 
(913)642-7564 

CrossRefC 

C programmers—a great debugging tool!! Fast 
location of variables without searching. Source 
code listing with cross reference. Alphabetical 
listing of narhes with data type, line number + 
typed of each reference, and all source modules 
that reference them. Best package on the mar¬ 
ket. an outstanding tool. Price $39.95 + shipping. 
.SMITHS. SMITH ASSOCIATES 
POB160 

Hunt Valley, MD 21030 
(301)666-8129 

World Class Software'” 

is developed with World Class Basic Tools! 
..Subroutine Float and Insert 
..Structured BASIC SOURCE. LIB 
..Instant Test Environment 
..Five Documentation Reports 
..Compiled and Source Code License 
..Evening and Weekend Telephone Support 
TULSA COMPUTER BASIC AIDS 2.5(tm) 
POB707 

Owasso, OK 74055-0707 
(918)747-0151 

MACINTOSH-like WINDOWS 

Give your PC programs the friendly and flexible 
appearance of the Macintosh with PC-TOSH 
WINDOWS. Head coded in assembly language 
these routines are as fast and small as possible. 
Use with C, FORTRAN, and other high level lan¬ 
guages: $49.95 money back guarantee. Ask for 
more information. 

SOFT ADVANCES 
P.O. Box 49473 
Austin, TX 78765 
(512)478-4763 


OMNISCREEN 

Complete SCREEN MANAGEMENT. The FOR¬ 
MATTER provides screen Creation/Testing/ 
Documentation. Color, all video attributes, data 
input edits, boxes. The PROCESSOR has over 
30 calls to control data entry & display. Ins/Del 
& all cursor movement keys & 40 function keys. 
PASCAL/ASM/COBOL/C/FORTRAN/BASIC. 
$250. 

OMNISOFT ASSOCIATES 
691712th Ave. 

Brooklyn, NY 11228 
(718)680-3259 

MOUSE + WINDOW EDITOR $50 

Fast moused-based editor with overlapped win¬ 
dows allows effective use of the display. All 
commands given with mouse: move, copy, se¬ 
lect, etc. for text: create, destroy, zoom (to whole 
screen and back), scroll, change size, move, top 
(& more) for windows. Similar to WORD (but no 
formatting). $49.95 + $3 shipping. 

LEMMA SYSTEMS 
11355 Missouri Ave. 

Los Angeles, CA 90025 
(213)473-0171 

TOOLS FOR TURBO PASCAL 
40+ DEVELOPMENT SUBROUTINES 

Including Debugging and Tuning Aids 
SNAP HEX DUMP SORT 
SETFKEYCMNDS DATE/TIME/DOW 
ELAPSED TIMER SECTOR 1/D 
PC DOS 2.0 TURBO PASCAL 2.0 Source incl. 
Send $29.95 check/MC/VISA (TX pay $31.78) 
ALLEN, EMERSON & FRANKLIN 
PO BOX 928 
Katy,TX 77449 
(713)391-8570 

ASSEMBLE 3-6 TIMES FASTER 

FAST ASSEM-86 is much faster and easier to 
use than the IBM Assembler. Assembles 8K files 
6 times faster. Editor, assembler and source al¬ 
ways in RAM so you can go instantly from edit¬ 
ing to assembling. No need to LINK since 
produces .COM (as well as .OBJ) files directly. 
Source compatible with IBM’s important fea¬ 
tures. Supports 186,286,8087,287 directly. X- 
ref. utility built in. Only $49., with .OBJ $99. 
SPEEDWARE 

Box T2 2931 Northrop Avenue 
Sacramento, CA 95825 
(916)966-6247 














TECH BOOK 


MOUSE + WINDOW EDITOR $50 

Faslmoused-based editor with overlapped win¬ 
dows allows effective use of the display. All 
commands given with mouse: move, copy, se¬ 
lect, etc. for text; create, destroy, zoom (to whole 
screen and back), scroll, change size, move, top 
(& more) for windows. Similar to WORD (but no 
formatting). $49.95 + $3 shipping. 

LEMMA SYSTEMS 
11355 Missouri Ave. 

LosAngeles, CA 90025 
(213)473-0171 

IMPROVED DOS SHELL $40 

Programmer’s shell; select all or part of previous 
commands; select text with a mouse: expand file 
name patterns in-line; flexible command line 
cursor motion: insert and delete anywhere: fast, 
wide, sorted version of DIR; fast, flexible file pager; 
redefine keys; CD with menu; and more. $39.95 
■I $3 shipping. 

LEMMA SYSTEMS 
11355 Missouri Ave. 

Los Angeles, CA 90025 
(213)473-0171 

OPTIMIZE YOUR CODE!! 

The CODE SIFTWR isolates CPU intensive areas 
of your code. Optimize the bottlenecks and your 
program will execute much faster. Use with any 
EXE created by DOS LINK—any source lan¬ 
guage. EASY to use—for both novices and ex¬ 
perts. 30 day money back guarantee. Call or write 
for details. IBM PC64K+DOS 2.+$119 
DAVID SMITH SOFTWARE 
Box 25A Road #3 
Oxtord, NY 13830 
(607)843-6209 

THE HAMMER—tools in C 

More than just BOLD/DOS access, THE HAM¬ 
MER ALSO provides screen attribute control. 
Smart modem-control, UNIX-like pattern 
matching, 123-like command menus, easy data 
entry & verification of dates, numbers and string 
AND MORE. Routines tried & true. $110.00 with 
source. Call or write now: 

OES SYSTEMS 
1906 Brushcliff Road 
Pittsburgh. PA 15221 
(412)243-7365 


Software/Education 


PASCAL TUTOR 

Learn Pascal the fast, easy way—with this dis- 
kett-based tutorial. Covers scalar data types, 
control structures, procedures, functions, ar¬ 
rays, records, files, sets, pointers and more! In¬ 
cludes 34 small, example programs on diskette. 
Please see PC Week of 10/16/84 for an in-depth 
review. 128K. $59.95 + $2.00 s&h. 

GAMMA SOFTWARE 
POB 25625 

Los Angeles. CA 90025 
(213)473-7441 


Software/ 

Engineering 


smARTWORK'" 

Printed-circuit artwork editor for double-sided 
boards up to 10" by 16", runs on an IBM-PC. Color 
display allows complete interactive control over 
the placement and routing process. 2X artwork 
can be made on a dot-matrix printer or pen-and- 
ink plotter, $895. Write or call for a brochure. 



WINTKK 


WINTEK Corporation 
1801 South Street 
Lafayette, IN 47904-2993 
(317)712-8428 

FFT/RANDOM NUMBERS 

FFT/Inverse FFT on complex data. Subroutine 
and program ready to execute. Requires 8087. 
256 cmplx-700msec. 1024 cmplx-3.25 sec. Are 
you limited to random number generator of pe¬ 
riod 2**15-1? We can offer you one with a pe¬ 
riod of 2**175-1. Written in assembler. $100.00 
each or $150.00 for the combination. 
SCIENTIFIC APPLICATIONS 
P.O.Box 225 

Deerfield Beach. FL 33441 
(305)394-0067 

MEGA MATH 

library of over 40 assembly language sub-rou¬ 
tines for fast numeric calculation on IBM PC/XT/ 
AT and compatibles includes matrix and vector 
routines. Fast Fourier Transform, convolution, 
solution of linear equations, scolor and tran¬ 
scendental operation's. Use with Fqrtron, C, and 
Pascal compilers. 

MICRAY ELECTRONICS LTD 
Bay1.4001A-19th SL.NE 
Calgary, Alberta, Canada T2E-6X8 
(403)250-1437 


METAL FABRICATORS 

PC/Cutlist takes input from your bill of mate¬ 
rial—Detail drawing and calculates the best 
cutting combination for any length stock and 
prints a shop ready cutting list and scrap report. 
Also an optimization feature finds best mult 
length for mill orders. Price $300. Demo Disk 
$25.00 

THE JOSEPH ALBERT CO. 

RO. Box 611 

Blue Island, Illinois 60406 
(312)349-9032 


Software/Financial 


RORY TYCOON 

Portfolio Manager for small investors with big 
ideas and big investors with small computers. 
Track stocks, options, CDs, IRAs, cash, bonds 
(zeros also), metals, mutual funds, and profit or 
loss, yield, asset distribution, etc. $49.00 (Texas 
) tax). Requires Lotus 123. 

COHERENT SOFTWARE SYSTEMS 
311W. 21st St. 

Houston, TX 77008 
(713)869-0465 


Software General 


RENT PUBLIC DOMAIN SOFT/W 

Rent our PC Disk Libraries for 7 days and copy 
them yourself. Hundreds of useful business, 
games and utilities FREE FOR THE TAKING! 
IBM-PC SIG-135 T 0220 Disks $235.00 
IBM-PC “Blue" 53 +080 Disks $85.00 
Rental is for 7 days after receipt, 3 days grace to 
return. Most credit cards accepted. 

NATIONAL PUBLIC DOMAIN 
SOFTWARE CENTER 
1533Avohill Drive 
Vista. CA 92083 

(619) 941-0925. Info and orders. (619) 727-1015. 
24 hr. orders. 


Software/Graphics 


PRESS’N’PLOT 2.0 

Insert images into your text for correspondence 
that counts. Capture screen images from most 
graphics programs and merge them with text 
from most word processors. Can automatically 
wrap the text around the image. Supports most 
popular color or B-W dot matrix printers. $149. 
AMERICAN PROGRAMMERS GUILD, LTD. 

55 Mill Plain 17-5 
Danbury, CT 06811 

(800) 828-8088; in CT. (203) 794-0396 


TEKTRONIX 4010 EMULATION 

High resolution screen/printer graphics for the 
IBM PC. Full interactive capabilities with file 
transfer and cross-hair control. Utilizes PLOT 10, 
protocols. OFF-line review of graphics output. 
Supports IBM color/graphic or Hercules cards. 
Easy to use 4010 emulation at an affordable price. 
$80.00. Demo disk $5. 

Technological Systems Group 
5044 Haley Court 
Lilburn.GA 30247 
(404)923-4980 

GRAPHICS LIBFORTECMAR 

TEK-MAR lets you do high-res graphics on your 
TECMAR Graphics Master. TEK-MAR is a li¬ 
brary for use with MS Fortran. Features win¬ 
dowing, viewporting, clipping, axis rotation. 
Similar to Tektronix graphics. Includes screen 
dump/restore, Epson screen print, support for 
Hewlett Packard. Western Graphtec plotter. Re¬ 
quires MS-FORT 3.20, 320K. GMDEV.SYS (5.2). 
PricG* 3195 

ADVANCED SYSTEMS CONSULTANTS 
18653 Ventura Boulevard. Suite 351 
Tarzana, California 91356 
(818)990-4942 

FLOWCHARTER 

EasyFlow is a computer-aided flowchart gener¬ 
ation tool. Charts up to 5 by 11 shapes in size, 
automatic line routing, automatic text centering 
within shapes. 100 page manual plus many more 
features than we can mention here. Runs with 
all printers on any MS-DOS or PC-DOS ma¬ 
chine. $49.95 US. 

HavenTree Software Limited 
R.R.#1.Box115 

Seeley’s Bay, Ontario, Canada, HOH 2N0 
(613) 542-7270. Exf, 55 


Software/ 

Interpreters 


C-Terp^”-C Interpreter 

A COMPLETE DEVELOPMENT ENVIRONMENT. 
Full K&R language and library; 

Complete built in screen editor;. 

Compiler compatible, supports object library 
Compiled with C86 or Lattice C or assembler; 
Multi-module support, includes global search; 
High-level symbolic debugging; Batchmode; 
Incredibly fast linking and semi-compilation; 
Runs on IBM-PC Dos 2.X. 3.X, 192K and up. 
Price: $300 (Demo plus manual $45) MC, VISA. 
Gimpel Software 
3207 Hogarth Lane 
Collegeville, Pa 19426 
(215)584-4261 




























TECH BOOK 


Software/ 

Languages 


SN0B0L4+ 

Mainframe SN0B0L4 on your desktop, plus bi¬ 
nary and random-access I/O, SAVE files, & more! 
Unexcelled pattern-matching and string manip¬ 
ulation, integer & real math, link to assembly 
language. Includes ELIZA and over 100 sample 
programs and functions. 128K to 448K, DOS or 
CP/M-85. Only $95 + $3 shipping. 

CAT3PAW, INC. 

RO. 60x1123 
Salida, CO 81201 
(303)539-3884 

PASCAL FORTH AND BASIC 

Now programming tutorials on video cassette. 
VMS or Beta. These video tutorials make use of 
computer graphics and sample programs to ex¬ 
plain every feature of the particular language. 
$34.85 per tape, or rent for $12.85 per month 
(rentals require a $34.85 refundable deposit). 
DATA Co. 

1923 Linden St. 

Ridgewood, NY 11385 
(718)417-0165 

PASCAL-TO-C-TRANSLATOR 

Convert UC5D Pascal, MT+Pascal, and others 
to K&R C. Handles nested procedures, intrinsic 
functions, separately compiled units and mod¬ 
ules. all data types including long integers. Re¬ 
quires 256K IBM PC/XT/AT. Send for free 
samples or send us up to 500 lines of Pascal and 
we will convert it for you FREE. Licensed source 
and executable code $5,000, conversions 25 
cents/line. 



TGLINC. 

4400 Sulphur Springs Road 
Corvallis. OR 97330 
(503)745-7476 

MINNESOTA SN0B0L4 $39.95 

Language interpreter for 128K min IBM PC or 
compatible. Most mainframe SNOBOL4 pro¬ 
grams run unchanged. Largest memory model. 
32 bit integers, 32K strings, 8087 required for 
fit. sample pgms include ELIZA. Dkt & 60 pg. 
guide $39.95; for “green book" add $15.00; VISA/ 
MC; $5.00 S&H; Source code $500.00, ask for 
info; 

BERSTIS INTERNATIONAL 
RO. Box 441 
Millwood, NY 10546 
(914)271-5855 


XPL-A FAST ASSEMBLER 

XPL works like a high-level language. It gives you 
complete source code portability betvyeen CPM 
and PC-DOS computers. Advanced human en¬ 
gineering features allow modular development 
and block-structured code. Designed to maxi¬ 
mize programming efficiency. Complete in¬ 
struction manual. Satisfaction guaranteed. Only 
$79 

CONFLUENTIAL SYSTEMS 
205 Sunbird Cliffs Lane 
Colorado Springs, CO 80907 
(303)599-3709 


Software/Operating 
Systems 


MULTIPLE USERS UNDER PC DOS 

MultiLink turns PC-DOS into an efficient multi¬ 
user multi-tasking operating system. Additional 
users are supported by attaching inexpensive 
CRT terminals or modems to serial ports on the 
PC, and can run normal applications designed 
for PC-DOS. Includes host communications 
software for public dial-in. 

THE SOFTWARE LINK INCORPORATED 
6700 23B Roswell Rd. 

Atlanta, GA 30328 
(404)255-1254 

pcSHARE MULTI-USER 0/S 

pcSHARE allows your IBM-XT or compatible to 
support up to 4 users running 123, dBASE, 
WordStar, etc on inexpensive serial CRTs. For the 
software developer, pcSHARE efficiently runs 
compiled Basic. Pascal & C programs with full 
DOS 3.0 record locking. No risk 30 day money 
back guarantee. 

DIGITROL COMPUTERS. INC. 

440 Phillip Street 

Waterloo, Ontario, Canada N2L 5R9 
(519)884-4541 


Software Security 


SECURITY 

THE KEY'“ is a hardware device used to protect 
software from being pirated. No special disk¬ 
ettes needed. End-user is free to make as many 
back-up copies as needed. Protects software 
copied to hard-disk. Standard and High Secu¬ 
rity Versions available. 100qt/$60 ea. 

STAFF Computer Technology Corp. 

10457-J Roselle Street 
San Diego. CA 92121 
(619)453-0303 


Software/Services 


TAPE TO DISK CONVERSIONS 

Convert any 9 track magnetic tape to or from over 
200 formats including 3y2". 6Va \ 8" disk for¬ 
mats and word processors. Formats available 
include IBM-PC, Apple, Altos, TRS 80 8" CP/M, 
Displayer., IBM Sys/??. Macintosh, Wang, Lan¬ 
ier. OS/6 and 200 more. Disk to Disk conver¬ 
sions also avail. Call for more info. 

PIVAR COMPUTING SERVICES. INC. 

47 W. Dundee Rd. 

Wheeling. IL 60090 
(312)459-6010 


Software/Sort 


DPT-TECH SORT/MERGE 

Extremely fast Sort/Merge program for the IBM- 
PC. Can sort or merge multiple files containing 
fixed or variable length records. Run as a DOS 
command or call as a subroutine, plus many 
other features. Now also sorts dBASE II files! 
Compare before you buy any other. Write or call 
for more info. $99. 

OPT-TECH DATA PROCESSING 
RO. 60x2167 
Humble. TX 77347 
(713)454-7428 

JetSorr—Record Sorting Facility 

Will sort from 1 to 12 input files together on 1 to 
16 fields ascending and/or descending order. 
Records may be fixed or variable in length. Many 
sorting and file manipulation options. IBM 
mainframe compatible sort commands. Chain¬ 
ing option. MS/DOS. $69. 

CRICHLOW DATA SCIENCES, INC. 

15701 Brandywine Road 
Dumfries. VA 22026 
(703)750-2692 


Software/Taxes 


1-2-3 TAX TEMPLATE 

Worksheet calculates and carries entries across 
Forms 1040, A.B.C.D.E.SE.W. 2106,2441,3468. 
and 4562. Ledger feature allows tax planning all 
year. $25.00 (Texas + tax). Requires Lotus 1-2- 
3. 

COHERENT SOFTWARE SYSTEMS 
311 W. 21st St. 

Houston, TX 77008 
(713)869-0465 

Software/Terminal 

Emulation 


TELETALK 

ANSI terminal program. Includes ins/del char & 
line, 4-way scrolling, and much more. Better than 
VT100. Use menus or commands. Provides di¬ 
rectories. text & XMODEM file transfer, key 
bindings, file browser, etc. 60 pages + on-line 
help. DOS 2.0+. 128K. any monitor. Money-back 
guarantee. US$65. 

USERVIEW 
RO. Box 917 
Waterloo, Ont..N2J4C3 
CANADA 19-746-1170 


VT52/VT102/TEKTRONIX 4010 

ZAP emulates the above terminals and includes 
nested environment files, XMODEM & Kermit file 
transfer, auto-redial, key bindings, integrated text 
& graphics, save/restore graphics utility and 
dump mode. XON/XOFF. Create variable-size 
graphics characters. Requires DOS 128K. $65+ 
$5 shipping (PA residents add 6%) 



CHESHIRE CAT SOFTWARE 
PO BoxS 
Devon. PA 19333 
(215)644-4914 


Software/ 

Typesetting 


HIGH-TECH TYPESETTING 

Transmit your text via toll-free lines directly to 
our fully automated typesetting system. $2. per 
K characters with a $5. minimum. Same day 
service. 200 typefaces in sizes up to 72 point. 
Send $15. + $3. shipping for our 220 page 
guidebook, or call toll free and use your MC. VISA 
or AMEX. 

INTERGRAPHICS INC. 

106A South Columbus Street 
Alexandria, VA 22314 

(800) 368-3342 or (703) 683-9414 in DC area. 


Software/Utilities 


CONVERTS ANY CPM TO DOS 

CROSSDATA CONVERTS ANY DATA/TEXT FILE 
format from CPMxx to MS/PC-DOS. CPMxx to 
CPMxx & MS/PC-DOS to CPMxx. Cross data 
runs on IBM PC or comparable computer using 
MS/DOS 2.0. Cross data is a self-contained 
program. It comes with over 24 mats and user 
can add own format. To order send $99. check 
or money order to: 



Al/\7ARD SOFTWARE, INC. 


AWARD SOFTWARE. INC. 
236 North Santa CruzAve. 
Los Gatos. CA 95030 
(408)395-2773 


























TECH BOOK 


SPEED UP YOUR DISPLAY! 

FANSI-CONSOLE’"; faster screen writing thru PC- 
DOS or BIOS (13-3.0+ times), larger X3.64 
subset than ANSI.SYS, VT100/52 keys, more 
type-ahead, auto inactivity screen disable, 
eliminate scroll blink for some adaptors, win¬ 
dow support, keyboard breakpts. Software & 
printed manual $50. or shareware disk $25. 
HERSHEY MICRO CONSULTING. INC. 

P.O. Box 8276 

Ann Arbor. Michigan 48107 
(313)994-3259 

PADLOCK/PADLOCK II DISKS 

PADLOCK furnishes the user with a method for 
providing protection against unauthorized du¬ 
plication from DOS commands $99. PADLOCK 
II disks come preformatted with finger-print and 
serialization. PADLOCK II disks offer superior 
protection. Ask about our fast data encryption 
product. All work with hard disk, EXE/COM files 
and alt DOS versions. MC/VISA. 

GLENCO ENGINEERING 
3920 Ridge Ave. 

Arlington Hts..lL 60004 
(312)392-2492 

SCREEN DESIGN MADE EASY!!. 

Screen Generator and Processor for BASIC pro¬ 
grammers. This package combines a Screen 
Painter for creating and modifying screens and 
Macro Language and Compiler for quicker cod¬ 
ing and testing. Features COLOR, field vari¬ 
ables. complete input editing, line drawing. For 
BASIC. BASICA, and BASIC Compiler users. In¬ 
cludes manual and reference card. $99.95 VISA/ 
MC accepted. 



G. FREEMANS COMPANY, INC. 

15 Albin Road 
Stamford. CT 06902 
(203)327-9868 

DOS PATH COMMAND FOR DATA 

Now Lotus 1-2-3. dBASE II, WordStar and most 
others can access data files no matter where they 
are located! Works with hard disks and floppies. 
DPATH is a system stay-resident function that 
allows you to organize your disk any way you like. 
Includes a screen-oriented maintenance utility 
& a 60-page manual. DOS 2.0/compat. $25. 
PERSONAL BUSINESS SOLUTIONS INC. 

PO BOX 757 
Frederick. MD 21701 
(301)865-3376 

DISK MECHANIC 

THE ULTIMATE Floppy Disk Backup & Repair 
Utility. Can back up ALL software protected disks 
written on the IBM PC. Works manually or au¬ 
tomatically. Files or sectors can be restored, 
searched, examined & changed. Checks disk 
drive speed, req. IBM PC, DOS 1.1 (128K)/2 
(192K) ( 64K if only 1 floppy drive. $73 ppd. USA 
MU MICROSYSTEMS 
PO BOX 825, Dept.TB 
Framingham, MA 01701 USA 
(617) 926-2055 for info MC/VISA 


CopyWrite 

CopyWrite backs up IBM PC software. We have 
not found anything that we can’t copy. Copy¬ 
Write is revised monthly to keep up with the lat¬ 
est in copy protection, and comes with a trade- 
in offer. It needs an IBM PC, 128K and one disk 
drive, but can use more memory or another drive. 
$50 US. Check/Credit Cards. U.S. Inquiries. 
QUAID SOFTWARE LIMITED 
45 Charles St. East 
6th Fir. 

Toronto, Ontario M5Y1S2 Canada 

COPY PROTECTION 

SLK/F places an assembled or compiled pro¬ 
gram on a diskette with 4 different copy-resis¬ 
tant features in such a way that it runs normally, 
but cannot be copied by backup programs such 
as COPYPC. The rest of the diskette is available 
as normal, and DOS may be added. Price $150. 


OLiVlE 

BRANCH 

SORTWARE 


OLIVE BRANCH SOFTWARE 
1715 Olive Street 
Santa Barbara. CA 93101 
(805)569-1682 

BASIC “QUICK-SCREEN” 

Create complex data input screens fast and easy. 
Place "data fields" anywhere you want. Draw 
menues and help screens. Comes with subrou¬ 
tines to manage screens, data input, etc. In¬ 
cludes a program listing utility to demonstrate 
“OUlCK-SCREEN”. Works with compiler. $38 + 
shipping, $8 for demo. CA res. +6% tax. 

RIBB SOFTWARE 
20 Quiet Hills Road 
Pomona. CA 91766 
(714)622-6653 

**DIGICON PRINT PACKAGE** 

Want SIDEWAYS printing for SPREADSHEETS? 
How about BANNNER, PAMPHLET, LETTER, and 
BOOKLET printing too? Variety of fonts. Graph¬ 
ics characters. Character editor to MAKE YOUR 
OWN FONTS or SYMBOLS! Quick printer setup 
program too. Easy menus, online help. IBM/Ep¬ 
son printers, DOS, 128K. $49.95 (PA+6%). 
DIGITAL CONCEPTS. INC 
POB 8345 Dept. A 
Pittsburgh. PA 15218 
(412)823-8314 

A FRIEND FOR TURBO PASCAL 

PASCAL'S FRIEND is four include files giving easy 
BIO/DOS access with examples plus easier use 
of Blaise Tools/MS Pascal code, keyboard, cur¬ 
sor, and screen handling, inverse video, system 
clock, calendar calculations. 1-2-3 like menu 
routines. Source for example program. $39.95 
check. MO, Visa, MC. 

J.S. COMPUTING 
434 N. Lumber St. 

Allentown, PA 18102 
(215)821-9020 


NOBLINK^“ 

ErGoNoMiCs! Eye strain? With just a keystroke 
you can change your blinking cursor into a 
friendly solid block reverse video cursor. If you 
wish you can change it back and forth (Blink/No 
blink) right in the middle of a program, such as 
your word processor. Give your eyes a rest. 
$24.95 plus $5 s&h. Call toll free 24 hrs. 
NOSTRADAMUS 
5320 South 900 East 
Salt Lake City. UT 84121 
1-(800) 453-5433 

CDPYII PC 2.0 

Copy II PC is the backup insurance you need to 
protect your software investment. Copy II PC 
makes a backup ot most protected software 
quickly & easily, •and even allows several to be 
run from a hard disk (call.for current list). For IBM 
PC. XT. AT Also available for Apple //, Mac, C64. 
$39.95-1 $3s/h.VISA/MC/check. 

CENTRAL POINT SOFTWARE, INC. • 

9700 SW Capitol Hwy.,#100T 
Portland, OR 97219 
(503)244-5782 


SOURCE DEBUGGER FOR 
LATTICE C 

The MSD DeBugger'“ is the last, and perhaps 
final, word in programming assistance for Lat¬ 
tice C users. C Debugger produces a high-level 
view of C programs via function names line 
numbers, variable names and C data types, plus 
a low-level view of machine addresses and in¬ 
structions for testing assembler language func¬ 
tions. More features include; 

• All documentation is prepared for 
programmers. 

• Online help screen throughout the process. 

• Capability to single step through your program. 

• Set break points, examine registers and 
variables. 

$165.00 t $3.50 shipping VISA/MC 

i\isa 


MSD 

214 1/2 West Main St. 

St. Charles. IL 60174 
(312)377-5151 

ALL DISK COMMAND SYSTEM 

Impressive FILE HONEY’" system gives total ac¬ 
cess to subdir with 4 arrow keys. Sharpen PCs/ 
XTs. Pampers today’s users. Sorts, organizes, 
ID'S, locates. scans-FAST-without memorizing 
subdir names. New tree access! Sophisticated 
wildcards & dates. Extra print features you like! 
Handsome folio $50—Demo $15.128K/DOS 2.X. 
THE JOE PHILLIPS COMPANY 
9071 Metcalf. Suite 145-C 
Shawnee Mission, KS 66212 
(913)341-3645 


PROGRAMMER’S DELIGHT 

From within any DBASE-BASIC-FORTRAN pro¬ 
gram! Save the existing Video Screen, then call 
up any COM, or EXE file—Load a fancy entry or 
help screen from disc—or execute a Batch file 
or DOS command. Then restore the Video Screen 
and return to just where you left off. (In Hi-Speed 
ASM. Uses MSDOS 2.0). $49.95 
CSDC INC. 

7844 Kendalia 
Houston. TX 77036 
(713)270-8555 

IBM USES CPM DISKS!! 

Uniform lets you use CPM disks in you; IBM B; 
drive while running any PCDOS/MSffOS pro¬ 
gram. Read and write to the CPM disk directly 
or transfer files to IBM format. Over 70 formats 
also 8" and 96 TPI. IBM PC. XT. AT. Call for de¬ 
tails. Dealers invited. (Not for Apples). $59.95 + 
$5 S&H. Uniform by Micro Solutions. 

BLUE HERON PUBLISHING CO. 

8350 Lincoln Avenue 
Skokie, Illinois 60077 
(312)676-1080 

ADD ANIMATION TO PROGRAMS+ 

Enhance boring programs with exciting anima¬ 
tion and music! Easy to use. Requires no graph¬ 
ics knowledge or artistic skill. Utility can be called 
from programs which can run. EXE files such as 
Compiled Basic, C, and others. No royalties. Call 
up to 36 animated sequences. $100. Requires 
purchase of ARTPAK graphics package to cre¬ 
ate animated shows. 

PALSOFTWARE CORPORATION 
P.O. Box 39961 
Los Angeles, CA 90039 
(213)259-9659 

Hard Disk DIRECT ACCESS’^ 

The ULTIMATE utility for any hard disk user. DI¬ 
RECT ACCESS is a powerful hard disk manage¬ 
ment tool. Organizes your software programs into 
a “user defined" menu system. Features attrac¬ 
tive screen display, rapid access into an appli¬ 
cation using a single keystroke & easy to learn. 
Also handles batch files & complicated DOS 
commands. Order today. Only $59.95 + $5.00 
shipping & handling. MC/VISA. 



DELTA TECHNOLOGY 

DELTA TECHNOLOGY 
P.O. Box 1104 

Eau Claire, Wisconsin 54702 
(715)832-0958 

Software/Word 

Processing 


VOLKSWRITER DELUXE 

Features TextMerge'" for customized mailing lists; 
multi-lingual, engineering & scientific symbols: 
horizontal scrolling to 250 characters; docu¬ 
ment size 1 megabyte; on-screen page endings, 
underline, boldface, double-strike, strike¬ 
through, multiple fonts & colors—fewest key¬ 
strokes per function. Only $295. 

LIFETREE SOFTWARE INC. 

411 Pacific Street 
Monterey, CA 93940-2790 





















TECH MART 


FORTRAN 

or 

PASCAL 

PROGRAMMER? 

READ 

THIS 

AD 


1 


GRAPHICS 

• Text/graphics generics 

• 2D interactive 

• 2D plots (full support) including 
auto-scaling, auto-axis genera¬ 
tion, auto-labeling, tabular/log/ 
parametric curves, splines, bars, 
pies, you name it, we have it. 

• 3D Plots incl. 2 hidden Line remov¬ 
al options—not just old-fashioned 
wire frame. 

PEN PLOTS 

• Standard plotter primitives plus 

• FULL 2D support plus 

• Interface to screen graphics, 

• Limited 3D. 

Clear and complete documentation. 

GRAFMATIC $135. 

PLOTMATIC 135. 

MICROCOMPATIBLES 

11443 Oak Leaf Drive 

Silver Spring. MD 20901 

(301) 593-0683 


CIRCLE 305 ON READER SERVICE CARD 



THE $3.95 PERIPHERAL 
THAT CAN SAVE YOU I 
HUNDREDS OF DOLLARS 


Before you shop, consult the CREATIVE 
COMPUTING 1985 BUYER'S GUIDE TO 
PERSONAL COMPUTERS & PERIPHERALS— 
the complete hardware sourcebook with in- 
depth product listings, comparative charts and 
evaluations of huncireds of new microcom¬ 
puters and peripherals. It will connect you to 
the best values in new computer equipment. 

Available at your local newsstand 
and computer store. 




The PD100 allows rapid development of specialized 
PC interfaces. It features a buttered data bus. 
switch-selectable address decoder, and a large 
prototype area (up to 40 IC sockets). The 116-page 
manual covers basic interfacing concepts and details 
implementing A/D. D/A converters. I/O ports, 
connection of transducers and dozens of useful 
circuits. 

PD100w/manual- S99 REAL TIME DEVICES 
plusS3 50 P&H 1930 Park Forest-Ave. 

Manual only - S20 Postpaid P.O. Box 906 
PA residents add 6% State College. PA 16804 
Check. MasterCard, or VISA (814) 234-8087 


Cables 

EIA RS 232-C 


Send 
iS^^Ogj 

Quality cables with immediate 
delivery and low prices. 


Conductor 

Price 

1-4 

11.50 -f .15/ft. 

5-7 

12.00 -F .22/ft. 

8-12 

13.00 -F .30/ft. 

13-16 

14.00 -F .40/ft. 

17-25 

16.00 -F .50/ft. 


Specify Male or female connectors, length 
of cable and pins to be connected Extended 
Distance. Centronics (Parallel), Coaxial 
(RG59U. 62A/U). Dual Wang, Twin-axial, 
Ribbon. IBM. DEC Compatible cables and 
AB Switches also available. 

We supply connector parts, bulk cable, 
tools and hardware (wall plates), for those 
who prefer to build their own cables 

Communication 
Cable Company 

PO Box 600-K, Wayne, PA 19087 


"CIRCLE 306 ON READER SERVICE CARD 


LUCID™ 

Programming Language 

The style of C. 

The simplicity of BASIC. 
The power of dBASE II. 

• Built-in B-tree database 

• Built-in forms manager 

• User-defined functions 

• 118 built-in functions 

• Date arithmetic 

• Reads dBASE II & III files 

• $295.00 (Manual, $15.00) 

• 30-day money-back guarantee 

Call or write for details! 

LUCID Software Corp 

3080 Valmont Rd. • Boulder, CO 80301 
_ 303-442-4981 


Now With Windowing! 

$49.95 Basic Compiler 


MTBA5IC 

Features: 

Multitasking Windowing 

Handles interrupts Inleraclive 

Fast native code Compiles quickly 

Floating point No runtime fee 

MTBASK; is a true native code compiler. It runs Byte's Sept. 
'81 sieve in 26 seconds; interpreters take over 1400 seconds! 
Because MTBASIC is multitasking, it can run up to 10 Basic 
routines at the same time, while displaying ten separate win¬ 
dows. Pop-up/down menus are a snap to implement. 

The MTBASIC package includes all the necessary software to 
run in interpreter or compiler mode, an installation program 
(so any system can use windowing), three demonstration pro¬ 
grams and a comprehensive manual. 

AVAII.ABI.H for CP/M (Z-80). MS-DOS. and PC-DOS systems. 

ORDERINC: Specify format when ordering. We accept Visa. 
M(\ checks and COD. Send $49.95 plus $3.50 shipping and 
handling ($10 overseas) to: 

P.O.Box 2412 Columbia,hD 21045-1412 
301/792-8096 


CIRCLE 303 ON READER SERVICE CARD 
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PROMPT DELIVERY!!! 

S SAME DAY SHIPPING (USUALLY) 
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STATIC RAM 




6264LP-15 8Kx8 150 ns 

$12.77 



^6116LP-3 2Kx8l50ns 

3.43J 


OPEN evz DAYS: 

WE CAN SHIP VIA FED-EX ON SAT. 


MasterCardA/ISA or UPS CASH COD 

Factory New, Prime Parts juPoo 
MICROPROCESSORS UNLIMITED 

24.000 South Peoria Ave. /Q-i o\ OC7_AQf:i 
BEGGS. OK. 74421 °' 

Prices shown above are for February 25, 1985 

I Please cal lor current pnees. Prices subiect to cnange Please expect hrgher or lower prices on I 
I some parts due to supply & demand and our chan^ng costs. Shippmg insurance extra CasP I 
I discouni prices sTown Smal orders received by 6 PM CST can usu^ be delivered to you by I 
next morning, via Federal Express Starxlard Air (a $6.50! ' 


THE MASTER DIRECTORY 
OF PRODUCTS FOR THE 
IBM PC, PC XT, PCjr 
AND MOST COMPATIBLES! 

AVAILABLE AT YOUR 
LOCAL NEWSSTAND AND 
COMPUTER STORE. 

















































BAKPAK, 

THE TAPE BACKUP YOUVE BEEN WAITING FOR 

if FAST: 


1.5 megabyte per minute. 


9" X 5.8'' X 3.5' 


^ T^T^T T T^T T? Crystal controlled digital phase lock loop 
J XIXiUJLjXJb*j0Xj^dS for maximum data integrity. 

fCOMPACT: 

fT T rriDC ATTT f supports the IBM-PC, XT, 

J V XjJKdX^X XXjXjS at, and compatibles. 

if AFFORDABLE: 


26 megabytes for $995 





PACK A BAKPAK 


The versatile software provided with 
the BakPak allows the system to be used 
not only as an off line backup device, but 
also as an extremely efficient 26 
megabyte on line storage alternative to 
your hard disk or floppy disk systems. 


With optional host adapters, the small 

footprint and portability 
of the BakPak make it the 
ideal solution for backing 
up multiple PCs, XTs, 
and ATs. 



TECHNOLOGIES 


16129 WYANDOTTE STREET VAN NUYS, CALIFORNIA 91406 (8I8| 904-9780 
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8087 AND 80287 TECHNICAL TOOLS 


87FFT performs Forward and Inverse FFTs 
on real and complex arrays which occupy up to 
512 K bytes of RAM. Also does convolutions, auto 
correlations, hamming, complex vector multiplica¬ 
tion, and complex to radial conversions Callable 
from MS Fortran or 87 BASIC/IN LINE.... $150 

87FFT-2™ performs two-dimensional FFTs 
Ideal for image processing Requires 87 FFT...$75 

MATRIXPAK™ manages a MEGABYTE! 

Written in assembly language, our runtime 
package accurately manipulates large matrices 
at very fast speeds Includes matrix inversion and 
the solution of simultaneous linear equations 
Callable from MS Fortran 3.2, 87 MACRO, 
87BASIC/INLINE, and RTOS.each $150 

DATA ACQUISITION PACKAGE 

Interactive, user-oriented language which allows 
the acquisition and analysis of large data 
streams. CALL 

GRAPHICS PACKAGES 

Energraphics (stand alone).295 

Grafmatic for MS Fortran or Pascal.125 

Plotmatic for Grafmatic.125 

Halo for Basic, C or Fortran.each 150 

OTHER TOOLS 

Alpha Software ESP.595 

Borland SidekicK Toolbox, or Graphics.45 

COSMOS Revelation.850 

MAYNSTREAM 

Maynard’s portable streaming tape backupi 

60 megabv^e version.1695 

Cartridge.50 


87BASIC/INLINE~ converts the output of 
the IBM Basic Compiler Into optimized 8087 
inline code which executes up to seven times 
faster than 87BASIC. Supports separately com¬ 
piled inline subroutines which are located In their 
own segments and can contain up to 64K bytes of 
coda This allows programs greater than 128 K! 
Requires the IBM Basic Compiler and Macro 
Assembler. Includes 87BASIC.$200 

□Fixer 

A disk utility which thoroughly checks PC or AT 
hard disks for bad sectors and updates the MS 
DOS file allocation table accordingly.149 

RTOS - REALTIME OPERATING SYSTEM 

RTOS Is a multi-user, multi-tasking real time oper¬ 
ating system. It includes a configured version of 
Inters iRMX-86, LINK-86, LOC-86, LIB-86, OH-86, 


aiiu iviiuiuway oo/ i-»c;duvj. nuiiouii me iDivrro, 

XT. POAT and COMPAQ.400 

INTEL COMPILERS' 

FORTRAN-86. 750 

PASCAL-86.750 

PL/M-86. 500 

87C (LATTICE/MICROWAY).750 

ASM-86.200 


URS” - Universal Run Time System' 

Generates programs with the Intel compilers 
which run on other operating systems MS-DOS 
version is included with RTOS 
Xenix-286 Version.3CX) 

SoftScope Symbolic Debugger'soo 

^Requires RTOS or iRMX-86. All Intel compiler 
names and IRMX-86 TM Intel Corp. 


8087-3 5mhz $149 

Including DIAGNOSTICS and 180-day warranty 
For IBM PC and compatibles 

8087-2 8mhz $275 

For Wang AT&T, DeskPro, NEC, Leading Edge 

80287-3 5mhz $275 


For the IBM PC AT 

64K RAM Set $22 

256K RAM Set $135 


128K RAM Set pc at $185 
NUMBER SMASHER” ..1590 

9.5 mhz 8087 coprocessor board for the IBM PC 

FORTRAN and UTILITIES 


Microsoft Fortran 3.2.229 

IBM Professional Fortran.545 

Intel Fortran-86^.750 

FORLIB+.65 

STRINGS and THINGS.65 

BASIC and UTILITIES 

IBM Basic Compiler.270 

87BASIC/INLINE.200 

Summit BetterBASIC™.175 

Summit8087 Module..87 

MACRO ASSEMBLERS 

IBM Assembler with Librarian.155 

87MACRO.150 

Microsoft Assembler V 3.0.125 

PASCAL 

Microsoft Pascal 3.2.209 

Borland Turbo.35 

Turbo with 8087 Support.85 

APL 

STSC APL^ PLUS/PC.475 

Pocket APL.85 

c 

Microsoft V 3.0. CALL 

Lattice.299 


Micro 

yVay 


RO. Box 79 
Kingston, Mass 
02364 USA 
(617) 746-7341 


You Can 
TalkToUs! 
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$19500 


Corporate discounts available. 
Price includes 12 month 
updating service. 


TERMINAL EMULATION SOFTWARE SYSTEM 


Trademarks; VT100 is a trademark of Digital Equipment Corp. 
4010 is a trademark of Tektronix Corp. 


VT10e*’4O1O 


• FREE SOFTWARE UPDATES 

• Double height / double width, VT102 support 

• ANSI / ISO color command support 

• Convenient help screens 

• ASCII file transfers 

• IBM / EPSON graphics printer support 

• HERCULES, HAYES and KEYTRONICS support 

• Monitor mode for data stream debugging 

• “Smart” key assignments 

• Extensive setup support 

Enhance through-put of your IBM PC, XT, AT or portable by 
using TESS®...the first Terminal Emulation Software System 
developed and optimized by a leading graphics terminal 
house. Unparalleled user productivity...2 to 10 times faster 
than other emulators...data buffering from host while doing 
local processing...and much more. 

ORDER TESS® NOW...CALL 1 -800-633-2252, Ext. 680 

Satisfaction guaranteed or return within 30 days for full 
refund. Visa, Mastercard or C.O.D. accepted and we pay 
shipping. 

iinSYSTEMSi 

m CORPORATION 

6175-W Shamrock Court • Dublin, Ohio 43017 
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ad\t:rtiser 


PAGE 


IBM COMPUTERS AND COMPATIBLE UNITS 


147 

Expansion Chassis 

I-Bus-Systems . 

.173 

101 


ACCESSORY CARDS/MULnnjNCnON BOARDS 


203 

206 

Megabyte 

Answer Software . 

.110 

112 
11/4 

108 

Busboard 

AQUIX Advanced Systems .... 

.107 

1 14 

1 17 

146 

Graphics Card 

Hercules Computer 'Fechnology .. 11 

1 I ^ 

177 

Quatech 

Quatech . 


I 90 

197 

JRAM 

'Fall 'Free Systems . 

.64 

1 zo 

213 

384K Board 

Fhesys . 


ZU / 

1 70 

189 

Hard Disk/Tape Back-up 

Quentin Research . 

... 78, 79 

130 


NETWORKING PRODUCTS 



136 

111 

PC Slave 

Alloy Computer Products . 

.62 

131 

127 

Omninet Network 

Corvus Systems . 

.52 

215 

170 

PC-Core 45 PC-Core75 

I^ncore Communications . 

.5 

137 

169 

Network 

Network Development Corp. 

.162 

110 

208 

Multilink 

Software Link . 

.17 

119 

209 

LANLink 

Software Link . 

.20 

145 

204 

PCMS 

Racet Compute . 

.80 

105 


OTHER ACCESSORY CARDS 


123 

103 

Preview! 

AST Research . 

.54 

1 jy 

160 

164 

8087 Paks 

Hauppauge Computer Works 

.83 

211 


COMMUNICATION 



163 

165 

'less 

ID Systems . 

. 194 

194 

* 

MEX-PC 

Niglitowl Software . 

. 109 

171 


MASS STORAGE HARDWARE 


173 

102 

'furbo 10 

Alpha Omega . 

.176 

198 

231 

Hard Disk Subsystems 

Computer Integration Assoc. 

.155 

176 

138 

PC Expansion Units 

Desert Fechnologies . 

.122 

201 

139 

Mass Storage 

Emerald Systems . 

.125 

207 

152 

I’ape Back-up Systems 

Everex Systems, Inc. 

.90 

223 

143 

Hard Disk 

Express Systems, Inc. 

.22, 23 

220 

149 

9-1’rack Mag 

Ibex Computer Corp. 

.168 

221 

151 

Disk Drive Subsystem 

INFAX, Inc. 

.66 

212 

142 

Disk Subsystem 

Interphase Corp. 

.68 

• 

158 

Bernoulli Box 

Iomega . 

.100 

205 

155 

Bournoulli Box 

Iomega . 

.143 

199 

156 

Bournoulli Box 

Iomega . 

.145 

200 

157 

Bournoulli Box 

Iomega . 

.141 

216 

182 

IBM PCAT Backup 

Mountain Computer, Inc. 

.14 


233 

PC-8000 Series 

National Memor)' Systems, Corp. 





. 137 

109 

185 

9 Track Tape Backup 

Overland Data, Inc. 

.168 

132 

170 

PC-Core 45 PC-Core 75 

Lancore .. 

.5 

180 

234 

IBM PC Add-on Prods. 

Qic Research . 

.153 

148 

178 

Hard Disk 

Qubie Distributing . 

.40 


189 

Hard Disk/Tape Bkup. 

Quentin Research . 

.78, 79 

210 

204 

PCMS 

Racet Compute . 

.80 


228 

Bacpac 

Variant 'Fechnologies, Inc. 

.192 


224 

Missing (ASWC) Link 

Wow Enterprises . 

.198 

162 


COMMUNICATIONS HARDWARE 


218 

1 

144 

File Connection 

Flagstaff Engineering . 

.154 



INPUT HARDWARE 




154 

Light Pen 

FFG Data Systems . 

.182 

133 

135 


ORGANIZATIONS 



167 

188 

PC Expo 

PC Expo . 

.180 



GRAPHICS SOFTWARE 



232 

161 

Plotcall 

Golden Software . 

.76 

153 


SOFTWARE FOR PROFESSIONALS 


235 

171 

236 

Cross Assembler 

Avocet Systems Inc. 

.146 

1 Z 1 

122 

116 

Sidekick 

Borland International . 

30 ,'31 

125 

141 

Statistical Software 

ExecuStat Inc. 

.178 

140 

150 

BNS 

IBM . 

12, 13 

174 

* 

Macro Assembler 

Microsoft Inc. 

.45 

196 

230 

Polywindows 

Polytron . 

.98 

179 


WORD PROCESSING SOFTWARE 



104 

Amerisoft Edit Tool 

Amerisoft . 

.141 

187 

184 

Word Perfect 

Satellite Software Int’I SSL . 

.40 

229 


LANGUAGES 



191 

107 

Gauss 

Applied 'Fechnical System . 

.198 


115 

Turbo Pascal 

Borland International . 

.29 

106 

118 

Pascal Family 

Borland International . 

. 35 


124 

C to dBase 

Computer Innovations . 

.156 

202 

222 

HS/Forth 

Harvard Softworks . 

.144 


* 

Lisp 

Integral Quality . 

.104 


186 

MWC86 C Compiler 

Mark Williams Co., Fhe . 

.24 

126 

172 

MBP Cobol 

MBP Software & Sys. Tech., Inc. 175 

128 

214 

Professional Pascal 

Micro Tec Research .Cover 3 

211 

• 

Racing C 

Microsoft Inc. 

. 43 

168 

181 

Instant C 

Rational Systems . 

.129 

190 

195 

Better Basic 

Summit Software .115-117 

175 

217 

Language I’ranslator 

Watcom . 

.92 

219 


PROGRAMMER’S TOOLS 

The Statistician Alpha Computer Service .198 

PC Probe Atron . 8 

Forms Designer Bit Software .128 

Pascal and C Tools Blaise Computing .16 

Superkey Borland International . 33 

C Systems C C-Systems . 1 26 

DcSMET C-Ware ..174 

SPF/PC/nie Add Coupl Command Technology Corp.169 

C Compiler Computer Innovations . 123 

Windows for C Creative Solutions .108 

Simulator/Debugger Cybernetic Micro Systems ..142 

Debugger D & V Systems Inc.128 

Periscope Data Base Decisions . 18 

Peeks’n Pokes Data Base Decisions . 132 

Suzy Edit Driver Harris Systems .114 

C Tree Faircom .124 

C-Programming Ung. Gimpel Software .172 

C Library Greenleaf Software .159 

Modula 2 Interface Technologies .38, 39 

F77L Fortran Comp. Lahey Computer Systems .157 

Measure Up Lattice, Inc.!.185 

Run C Lifeboat Assoc.177 

Kcdit Mansfield Software Group .145 

Super Tools Paragon Courseware . 198 

lattice Window PC Brand .56, 57 

PLINK; PFIX; PMATE Phoenix Computer Products .6,7 

Polytron Tools Polytron .127 

DISn Data Pro/Am Software .122 

Tall Screen Qualitas, Inc. 133 

B-Trieve Softcraft .2 

B-Trees Softfocus .182 

Power Packs Software Horizons .102 

Brief Solution Systems .143 

Prolog Solution Systems . 11 2 

Turbo Assembler Speedware .176 

Firstime Spruce Technolog)' .147 

ATL Plus STSC .83 

Emacs MS-DOS Unipress Software .70 

XTC Wendin .106 

Software/Development Varatec SW Architects .105 

DATA BASE MANAGEMENT SOFTWARE 

DBase 111 Ashton Tate . 1 2 1 

Dataflex Data Access Cu p. 111 

Q Pro 4 Quic-N-Easy Softv^are .166, 167 

ZIM Zanthe . 1 

PRINTERS-PLOTTERS 

Scientific Plotter Interactive Microware . 198 

ADDITIONAL SUPPUES 

Media Master MDG and Associates .168 

Disk Transfers Port-A-Soft .182 

The Controller Relax Technology . 200 

LITERATURE 

Director)' Data Decisions .134,135 

HW/SW Directory Data Sources . 1 31 

Books John Wiley and Sons .184 

SOFTWARE UTILITIES 

VSI'Fhe Windowmachin Amber Systems .165 

Multijob B & L Computer Consultants .124 

Visual Shell Bourbaki, Inc.151 

Copy II PC Central Point Software .180 

Fabs & Auto Sort Computer C'ontrol Systems .178 

Printer Boss Connecticut Software .130 

Library Utility Essential Software, Inc .21 

No Limit MEF Environmental Inc.182 

Scroll & Recall Opt 'Lech Data Processing .4 

Opt Tech Sort Opt Tech Data Processing .4 

Disk Explorer Quaid Software .156 

PC Re-Set/Lock It Security Microsystem Cons.182 

Double DOS Softlogic Solutions . 1 36 

Screen Sculpter The Software Bottling Co. of NY . 19 

COLOR MONITORS 

Color 700 Amdek C>orp .Cover 4 

SECURITY DEVICES 

Guardian Angel R.H. Electronics .158 

MAIL ORDER 

Conroy La Pointc .46, 47 

Creative Microsales .152 

Lifeboat Assoc.177 

Microway . 1 94 

PC Source .196 

Programmer’s Connection .I 60 

Programmer’s Shop .169 


























































































































































10904 Marble Road 


Austin, TX. 78750 


SixPakPlus 


$249 


MicroPro 


IMm AT 20 MB 

^ Compatible 

Hard Drive 

by Microscience 

$649 

Includes mounting hardware 


•A: id 


Half Height 


EPSON OKPWIA 


SHUGART 

SA-455 

$119 

TEAC 

55B 

$119 


>^>MC3BC 0Hayes MK^ROSOFT 


CORPORATE AND INSTITUTIONAL ACCOUNTS 

Our national accounts division is dedicated to providing the prompt professional service required to keep your business running smoothly. 
We accept P.O.'son a net terms basis, offer same day shipping, free fully insured UPS ground shipment. We offer a full-time technical staff to 
answer any questions that might arise and to make fast repairs if needed. Call our national accounts staff today. We make your job easier. 


Advantage! 


»Multifunction Expansion 
Board for AT 
►128KRAM 

* Serial Port 

* Parallel Port 


$475 


Memory Chips 


64K. . 
256K. 


$20 

$95 


30 Day Money Back Guarantee 

7 Year Warranty 


Call Toll Free (800)643-0992 


Within Texas (512)331-6700 


PC's & AT's 


$CALL • • .For Prices 


1/2 ht, 360Kciisk 
drive byShugart 
w/color coordinated 
faceplate. 


$149 

Includes 

mounting hardware 


$595 


10MB 


OUR POLICY 

We accept Mastercard & Visa (with no Surcharge!),money orders, certified checks, personal checks (allow 10 days for processing), COD, 
Company/lnstitutional P.O.'s and wire transfers. We do not charge your card until we ship. We pay shipping (UPS ground, fully insured) on 
orders delivered in continental U.S.A.. 

Add 5 1/8 sales tax if Texas resident. Prices are subject to change. All equipment carries a new factory warranty. Any return item must be 
accompanied by a return authorization number. 


MICROSCIENCE 
Hard Drive 

with Western Digital Controller 

for your IBM® PC 


• Boots from Hard Disk 

• Instruction Manual 

• Cables and Mounting Hardware 

• Full or Half Height Bezel 

• Western Digital Controller 

• Spftware 

»^Low Level Format 
»^Head Park Routine 
►^Diagnostics 
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103 AST Research.54 

111 Alloy Computer.62 

101 Alpha Computer Service.198 

102 Alpha Omega.176 

232 Amber Systems.165 

106 Amdek.C-4 

104 Amerisoft.I4l 

206 Answer Software.110 

107 Applied Technical System.198 

108 AQUIX Advanced Systems.107 

109 Ashton Tate.121 

203 Atron.8 

236 Avocet.146 

153 B&L Computer Consultants.... 124 

112 BIT Software.128 

114 Blaise Computing.16 

118 Borland International.35 

117 Borland International.33 

116 Borland International.30-31 

115 Borland International.29 

235 Bourbaki.151 

113 C-Systems.126 

120 C-Ware/DeSmet C.174 

121 Central Point Software.180 

207 Command Technology Corp.. 169 

122 Computer Control Systems.178 

129 Computer Innovations.123 

124 Computer Innovations.156 

231 Computer Integration.155 

125 Connecticut Software.130 

126 Conroy LaPointe.46, 47 

127 Corvus Systems.52 

128 Creative Microsales.152 

130 Creative Solutions.108 

136 Cybernetic Microsystems.142 

131 D & V Systems.128 

132 Data Access.Ill 

215 Data Base Decisions.18 

137 Data Base Decisions.132 

133 Data Decision.134,135 

135 Data Sources.131 

138 Desert Technologies.122 

110 Driver Harris Systems.114 

139 Emerald Systems.125 

140 Essential Software.21 

152 Everex Systems, Inc.90 

141 Execustat.178 

143 Express Systems.22, 23 

154 FTG Data Systems.182 

119 Faircom.124 

144 Flagstiiff Engineering.154 

145 Gimpel Software.172 

l6l Golden Software.76 

105 Greenleaf Software.159 

222 Harvard Softworks.144 

164 Hauppage Computer Works.83 

146 Hercules Computer Tech.11 

147 1-Bus Systems.173 

150 IBM.12,13 

149 IBEX Computer Corp.168 

165 ID Systems.194 

151 Infax, Inc.66 

166 Information Systems.105 

* Integral Quality.104 

210 Interactive Microware.198 

123 Interface Technologies.38, 39 

142 Interphase Corp.68 

158 Iomega.100 

155 Iomega.143 

156 Iomega.145 
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157 Iomega.I4l 

167 John Wiley & Sons.184 

159 I^hey Computer Systems.157 

170 Lancore Communications.5 

160 Lattice, Inc.185 

211 Lifeboat Associates.177 

172 Mbp Software and Systems 

Technology, Inc.175 

162 MDG and Associates.168 

174 MEF Environmental, Inc.182 

163 Mansfield Software.145 

186 Mark Williams Co.24 

214 Micro Tec Research.Cover 3 

* Microsoft, Inc.43 

* Microsoft, Inc.45 

168 Microway. 194 

182 Mountain Computer, Inc.14 

233 National Memory Systems.137 

169 Network Development.162 

* Nightowl Software.109 

179 Opt-Tech Data Processing.4 

196 Opt-Tech Data Processing.4 

185 Overland Data.168 

171 PC Brand.56,57 

188 PC Expo.180 

190 PC Source. 196 

194 Paragon Courseware.198 

173 Phoenix Computer Products.. 6, 7 

230 Polytron.98 

* Polytron.127 

218 Port-A-Soft.182 

198 Pro/Am Software.122 

175 Programmer’s Connection.160 

219 Programmer Shop.169 

* Quaid Software.156 

176 Qualitas, Inc.133 

177 Quatech.144 

178 Qubie Distributing.40 

189 Quentin Research.78, 79 

180 Quic-N-Easy Software.166, 167 

234 Qic Research.153 

202 RH Electronics.158 

204 Racet Compute.80 

181 Rational Systems.129 

193 Rehix Technology.200 

205 STSC.83 

184 Satellite Software.48 

187 Security Microsystems.182 

201 SoftCraft, Inc.2 

207 Softfocus.182 

229 Softlogic Solutions.136 

191 Software Bottling Co. of NY.19 

223 Software Horizons.102 

208 Software Link.17 

209 Software Link.20 

220 Solution Systems.143 

221 Solution Systems.112 

212 Speedware.176 

* Spruce Technology.147 

195 Summit Software.115-117 

197 Tall Tree Systems.64 

213 Thesys.88 

237 U.S. Robotics.Cover 2 

199 Unipress Software.70 

216 Varatek Software Architects.... 105 

228 Variant Technologies.192 

217 Watcom. 92 

200 Wendin.106 

224 WOW Enterprises.198 

148 Zanthe.1 


IBM-PC based 

microcomputer 
development tools! 



(8051 debug/simulator shown) 


Your IBM PC can Assemble, debug 
and program (EPROM) code 


for these popular 
microcomputers: 

dBUG 

XASM 

PROG 

8096 

Q2 

v/ 

v/ 

8051 

v/ 

v/ 

v/ 

8049 


v/ 

v/ 

7000 

v/ 

v/ 


8088 

code, 

watch DflflEL 

registers 0 U 0 0 

& memory 

change, Q 9 

interrupts 0 £■ U 

occur, stack 

push & pop. / Q 

Flowgraph 

auto-documents code! 

You set breakpoints & 
register traps, count 
machine cycles, and 
scan source code and 
symbols. Single-key 
commands prompt for 
arguments if needed. 

v/ 


v/ 


v/ 

v/ 


v/ 

v/ 


v/ 

n/ 

(tcnr except 8096 
and 8088 

$295 

$245 form 

Have more fun and get 
more done! 



^ debug demo diskette ^ 
and manual only $39.50 


Cybernetic Micro Systems 

P.O. Box 3000 

San Gregorio, CA 94074 U.S.A. 
(415) 726-3000 •Telex 171135 Attn: Cyber 
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Professional Lab and 
Business Graphics Software 
for Your IBM* PC 


Turbo + PC Tools = Programs 

Tools for Turbo Pascal™ on the IBM™ PC 

Window Mamagement = menus, help files. . . 

• Unlimited windows • Window overlay & recall 

• Cursor save & jump • Access all colors & chars 

• Window Compiler/Librarian manages window files 

Graphics Drawing = HiRes plotting power! 

• Ellipses, polygons & more • Region fill and clear 

String Formula Evaduator = easy calculation 

• 22 functions with nesting and implicit multiplication 

• Won’t bomb on overflow or division by zero 

System Check au\d Control = maix flexibility! 

• Time & date access • Get disk types & room 

• Get & set default drive • I/O information 


All this for only $39.95* . . . Incredible! 

You get 321K of source code on a double-sided disk 
and a 35 page manual. For single-sided drives add $2. 
Works with DOS 2.0, Turbo 2.0. 


‘Please include $2 for 
postage and handling 
($4 if outside of USA). 
Californians add 6%. 


Paragon Courseware 

4954 Sun Valley Road 
Del Mar, CA 92014 
(619) 481-1477 


Turbo Pascal is a trademark of Borland International 
IBM is a trademark of the IBM Corporation 
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Fortran Scientific Subroutine Package 

Contains Approx. 100 Fortran Subroutines Covering: 

Time Series 

Nonparametric Statistics 
Distribution Functions 
Linear Analysis 
Polynomial Solutions 
12. Data Screening 

Sources Included 

$295.00 


1. Matrix Storage and Operations 7 

2. Correlation and Regression 8. 

3. Design Analysis 9 

4. Discriminant Analysis 10. 

5. Factor Analysis 11 

6. Eigen Analysis 


FORLIB-PLUS"" 

Contains three assembly coded LIBRARIES plus support. 
FORTRAN coded subroutines and DEMO programs. 

The three LIBRARIES contain support for GRAPHICS. 
COMMUNICATION, and FILE HANDLING/DISK SUPPORT. An 
additional feature within the graphics library is the capability of one 
fortran program calling another and passing data to it. Within the 
communication library, there are routines which will permit interrupt 
driven, buffered data to be received With this capability. 9600 
BAUD communication is possible. The file handling library contains 
all the required software to be DOS 3.0 PATHNAME compatible. 

STRINGS & THINGS^" 

Support for CHARACTER MANIPULATION (string support), 
SHELL. BATCH. MUSIC. CMD LINE, and ENVIRON CTRL. 

$69.95 each 

P.O.BOX2517 ALPHA 

Cypress. CA 90630 ^ ? 1 'v Ve‘ ! (714) 894-6808 

California residents, please add 6% sales tax 

Versions available for IBM Professional Fortran 
or MICROSOFT 3.2 Fortran 


SCIENTIFIC PLOTTER-PC — 

Draws professional graphs of 
your data. Line or scatter plots, 
semi-log or log-log plots, bar 
graphs, exploded pie charts, 
stock charts with high, low, 
close. 320 X 200 resolution in 4 
colors. Automatic or manual 
selection of axis length and posi¬ 
tion, tick marks and numeric 
labels. Features 20 plot symbols, 
error bars, multiple labels in 4 
orientations and versatile printer hardcopy. Format and data files m^ be 
saved on disk. Includes 11 demos on disk plus manual .$ 95 

CURVE FITTER-PC—Select the 
best curve to fit your data. 

Scale, transform, average or 
smooth, interpolate (3 types), 
least squares fit (8 types), 
evaluate unknowns from fitted 
curves. Features auto-scaling, 
statistical evaluation of fitted 
curves, multiple labels in 4 
orientations, and versatile 
printer hardcopy. Format and 
data files may be saved on disk. 

Includes 5 demos on disk plus manual.$ 95 

SPECIAL: SCIENTIFIC PLOTTER-PC and CURVE FITTER-PC-on 1 
disk.$175 

Add $2.50 shipping on all U.S. orders. VISA or MASTERCARD orders 
accepted. 

'Trademark of International Business Machines, Inc. 

TM ■IVIb interactive microware, INC. 

11111 P O. Box 139, Dept. 237 
■Ul" state College, PA 16804 

Phone: (814) 238-8294 • Telex: 705250 
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The Missing [Async] Link 

... for XT/370, AT/370, and other users 
of the IBM 3101 Emulation Program 

IBM s;uol KimilatiDn Pro^'rain includes a ItMTitir filf conversion utility for .sending 
and receiving t iles over an a.synchronous cotnmunicatiiMis link with compre.ssion, 
cyclic checksums, and elficient 4-t'or-3 encoding of l)inar\' data as printable 
characters. But it can be used only for PC-to-PC file transfer, because IBM forgot to 
provide a host .system version of this utility! Now WOW Enterprises offers the 
“mi.ssing link": Jbe corresponding utility for CMS and TSO host.s. This produces a 
micro-to-mainframe link that supports upload and download of arbitrary files for all 
users of the IBM 3101 Emulation Program. XT AT/370 users can even transfer 
program modules and object code over an async line while running under VM/PC. 
Distributed on diskette, installs easily from the PC. 

Order: WOWTML $96.00 

Assembler XF on diskette for XT/AT/370 

Diskette also includes MOV'EFILE command (essential for extraction of members 
from MACLlBs), the CMSLIB and TSOLIB TXTLlBs. and the extended precision 
simulation modules. .An E.XEC is provided that IMPORTS and installs these files on a 
VM/PC CMS minidisk. 

Order: WOWAXF 5144.00 

Complete OSMACRO MACLIB on diskette for XT/AT/370 

Consists of three diskettes that RESTORE to a \'M PC CMS minidisk. 

Order: WOWOSM $192.00 

Supplementary CMSLIB macros on diskette for XT/AT/370 

Two MACLIBs, containing all of the VM .370 Release 0 c:MSLIB macros that were not 
included in \'M PC. 

Order: WOWSCM $96.00 

XT Fixed Disk Upgrade Package 

Upgrade your X T or X 1 370 to 20MB of fixed disk for less than half the price of an 
IBM expansion unit. Replace your full-height di.skette drive with our low-power 
half-height comho: a .360KB diskette drive and a 10MB fixed disk. Package includes 
power cable, mounting hardware, and comf)lete installation instructions. One-vear 
warrant) 

Order: WOWXFU $784.00 

Check. \ ISA. or MasterCard - California customers add 6.5% sales tax. 

UJOUJ enterprises 

1500 Middlefield Road Palo Alto. California 94301 ■ (415) 327-4369 
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April 1 

ACM SIGSAC Symposium 
of Personal Computers 
and Data Security 
Garden City, NY 

Sponsors; ACM SIGSAC and 
ACM Long Island Chapter 
Contact: Betty Salvatore, 

Long Island Chapter of ACM, 
P. O. Box 51, Bethpage, N}' 
11714: 516/515-5863 

April 1-4 

SOFTCON/SPRING 
New Orleans, LA 

Corjtact: Northeast Exposi¬ 
tion, 822 Boylston Street, 
Chestnut Hill, MA 02167: 
617/739-2000 

April 14-18 

Computer Graphics 85— 
The NCGA’s Sixth Annual 
Conference and Exposi¬ 
tion (ACM) 

Dallas, TX 

Sponsor: National Computer 
Graphics Association 
Contact: NCGA, 8401 Arling¬ 
ton Bird., Suite 601, Fairfax, 
VA 22031; 703/698-9600 

Alml 14-18 

CHI 85: Conference on 
Human Factors in Com¬ 
puting Systems 
San Francisco, CA 

Sponsor: ACM SIGCIII 
Contact: D. Austin Hender¬ 
son, Jr., Xerox PARC, 3333 
Coyote Hill Road, Palo Alto, 
CA 94304 

April 15-17 

Conference on Software 
Tools 

New York, NY 

Sponsor: Pohtechnic Institute 
of New York in cooperation 


with ACM and IEEE TCSE 
Contact: Martin L Shoomaji, 
Polytechnic Institute of New 
York, 333 Jay Sweet, New 
York, m' 11201: 
212/643-5174 

April 20-21 

10th Annual Trenton 
Computer Festival 
Trenton, IXf 

Sponsors: Amateur Computer 
Group of New Jersey, et al 
Contact: Department of Elec¬ 
tronics Engineering Tedmol- 
og;\’, Trenton State College, 
Hillwood Hikes CN 550, 
Trenton, NJ 08625; 
609/771-2487 

April 23-25 

Federal DP Expo and 
Conference 
Washington, DC 

Contact: Amy Marks, The In- 
teiface Group, 617/448-6600 

April 23-26 

UNIX SYSTEMS EXPO/85— 
Spring 

San Francisco, CA 

Contact: Sally O'Neill, Com¬ 
puter Eaire, Inc., 181 Wells 
Avenue, Suite 201, Newton, 
MA 02159; 800/826-2680 or 
617/965-8350 

April 23-26 
Computer Graphics 
Tokyo 85 
Tokyo, Japan 

Sponsor: Joint sponsorship 
among seven groups 
Contact: Tosiyasu L. Kiinii, 
Faculty of Science, University 
of Tokyo, llongo, Tokyo, 113 
Japan 

April 25-28 

4th Annual New York 
Computer Show & Soft¬ 
ware Exposition 


Long Island, NY 

Sponsor: CompuShows, Inc. 
Contact: CompuShows, Inc., 
P. O. Box 3315, Anmipolis, 
MD 21403; 800/368-2066 

April 25-28 

4th Annual Virginia Com¬ 
puter Show & Software 
Exposition 
Virginia Beach, VA 

Sponsor: CompuShows, Inc. 
Contact: CompuShows, Inc., 
P. O. Box 3315, Annapolis, 
MD 21403; 800/368-2066 

April 30-May 2 

Artificial Intelligence and 
Advanced Computer 
Technology Conference/ 
Exhibition 
Long Beach, CA 
Sponsor: Tower Conference 
Management Company and 
Digital Design Magazine 
Contact: Tower Conference 
Management Company, 331 
West Wesle)' Street, Wheaton, 
IL 60187; 312/668-8100 


MAY 

May 2-3 

End-User Computing: The 
Changing Role of the Sys¬ 
tems Professional and ^e 
End User 
Minneapolis, MN 
Sponsor: ACM SIGBDP, ACM 
SIGCPR, University of Minne¬ 
sota, and Indiana University 
Contact: Robert P. BosWom, 
Business 574. Indiana Uni¬ 
versity, Bloomington, IN 
47405; 812/335-8449 

May 6-8 

1985 ACM Symposium on 
Theory of Computing 
Providence, RI 

Sponsor: ACM SIGACI^ 


Contact: Robert Sedgewick, 
Dept, of Computer Science, 
Brown University, Box 1910, 
Providence, Rl 02912; 
401/863-1831 

May 6-9 

Comdex/Spring 85 
Atlanta, GA 

Contact: Amy Marks, The In- 
teiface Group; 617/449-6600 

May 12-16 . 

APL 85 
Seattle, WA 

Sponsor; ACM SIGAPL and 
Puget Sound Chapter of ACM 
Contact: Robert Gailer, 

12122 NE. 150th Street, 
Kwkland, WA 98033; 
206/575-7476 

May 13-17 

Fi^ International Con¬ 
ference on Distributed 
Computing Systems 
Denver, CO 

Sponsor: lEEE-CS 
Contact: Earl Swartzlander, 
TRW Defense Systems, One 
Space Park, Redondo Beach, 
CA 90278; 213/535-4177 

May 14-16 
International Ada 
Conference 
Paris, France 

Sponsor: ACM SIGADA 
Contact: J. A. N. Lee, Virginia 
Polytechnic Institute and 
State University, Blacksburg, 
VA 24061; 703/961-6931 

May 21-22 

Trends and Applications 
85: Utilizing Computer 
Graphics 
Silver Spring, MD 

Sponsor: lEEE-CS 
Contact: lEEE-CS, P. O. Box 
639, Silver Spring, MD 
20901; 301/589-8142 
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Take amtrd of your con^uter. 



The Backups' 

Backup powerfor peace 
of mind and memory. 

Backup Power Source 1 

• delivers up to 225 watts @ 120V.AC 

• 40 minutes of power at 50% load 

• visual and audible power interrupt alarm 

• fast automatic switching 

(Within 6 milliseconds of peak voltage detection) 

• 2 Outlets 

• AC surge suppressor 

• 3 stage noise filter 

• thermal output protection 

• lEC power connector 

• attractive metal enclosure 

• 314" high, 16" wide, 11" deep 

$ 379 ^^ complete 

Backup Power Source 2 

All the features of Power Source 1 plus: 

• 6 outlets controlled by front switches 

• switchable visual and audible alarm 

• 10 amp master switch circuit breaker 

• cross suppression between all 6 outlets 

• optional 2 hour auxiliary power pack 

Auxiliary Power Pack 

• 2 hours of power at full load 

• plugs directly into either of our backup units 

• includes 6 rechargable 12 V power cells 

• backup units keep power cells at full charge 

• heavy duty power cable 

• SVi" high, 16" wide, 11" deep 

$ 299 ^^ comptetd^ 



The Expanders" 

Control power and expand 
tvith floppy or hard disks. 


Power Expansion 1 

• 1 stage noise filter 

• AC surge suppression 

• lEC power connector 

• attractive metal enclosure 

• 314 " high, 16" wide, 11" deep 

• optional internal power supply 

• optional floppy and hard disk drives 


Power Expansion 1.$l49^^* 

w/Intemal Power Supply.$219^^* 

w/Power Supply, DS/DD Drive, All Cables 
and Instructions. Expands XT 
or Compatible.^ ^49^5* 


w/Power Supply, Half Height lOM Hard 
Disk Drive, All Cables and Instructions. 
Expands PC or Compatible •••^114095* 


20M Drive 


$1449”’ 


Power Expansion 2 

All the features of Power Expansion 1 plus: 

• 6 outlets controlled by front switches 

• 10 amp master switch circuit breaker 

• LED ground and line indicators 

• 3 stage noise filter 

• cross suppression between all 6 outlets 

• optional internal power supply 

• optional floppy and hard disk drives 

Power Expansion 2. $ 199 ^ 5 * 

w/Intemal Power Supply. $269^^* 

w/Power Supply, DS/DD Drive, All Cables 
and Instructions. Expands XT 
or Compatible. $399^^* 

w/Power Supply, Half Height lOM Hard 
Disk Drive, All Cables and Instructions. 
Expands PC or Compatible .. . ^ 219995 * 

20M Drive. $1499^^* 



The Controllers" 

Controlpower, peripherals, 
spikes, and glitches. 

Power Control 1 

• 4 outlets control computer and 3 peripherals 

• AC surge suppressor 

• attractive metal enclosure 

• VA" high, 16" wide, 10" deep 

$69^^cmplet^ 

Power Control 2 

All the features of Power Control 1 plus: 

• 10 amp master switch circuit breaker 

• 1 stage noise filter 

• lEC power connector 

$89^^ complete 

Power Control 3 

All the features of Power Control 1 & 2 plus: 

• illuminated switches 

• 3 stage noise filter 

• cross suppression between all 4 outlets 
$ 129 ^^ complete 

*Alt prices suggested retail. 

Available at fine computer stores everywhere, 
or by mail or phone. MasterCard and 
Visa accepted. Dealer inquiries invited. 

Relax 

Technology 

The company that works 
so you can relax 
and get down to business. 

3101 Whipple Rd. #25 
Union City, CA 94587 
415/471-6112 



5 individual switches 
give you control 

peripherals 


Master switch, 
turns computer and 
all peripherals on or off 
at the same time 


Our most 
powerful AC line 
filter system keeps' 
spikes, surges and 
glitches under control 


indicator 


LE.D. ground and 
line iiidicatoi's 


Optional lOM hard disk 
or optional DS/DD floppy 


Organizes power wires 
6 cords in — 1 cord out 
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List: 


Compile Time 

Symbol table space limited only by available 
memory 

Cross referencer 
ANSI-standard checking 
Option to search a list of directions to find any 
input file 

Source interleaved with Object in Object listing 
Full Intel OMF Line/Symbol/Type records for 
debugger 
Run Time 
Code quality 

Five models of memdry on the 8086: small, 
medium, compact, big and large 
Code'produced suitable for ROM 
Expressions 

Long/short integer mixes 

Set constant expressions .. .. 

Set elements in the range-2^1 or 0..256 
Type casts 

// = Conr^t for concatenation of all strings 

Statements 

Iterators (for data abstraction from CLU) 
Assianment to string variables of differing lengths 

Deckrations 

Otherwise (or else) In record declarations 

intrinsics 

Readln(X:M) 

Inc, Dec, IncI, Dec!, from Modula-2 

Data Types 

Comparison (for equality) of record or array types 
The value-32768 allowed as an integer 
Maximum size of a data structure on the 8086 


Information on Microsoft Pascal obtained from the 1984 
release 3.2. printing of the MS manual. 


Microsoft has a problem. 

The 22 features listed above 
are missing from MS Pascal. 


Microtec Research has the answer. 
Professional Pascal. 

Professional Pascal is more than just 
powerful features. It generates the 
most efficient code you’ve ever seen 
for 8086/8087/8088/186/188/ 
286/287 in 5 memory models. 

Actually 35 positive differences 
exist in our favor. 

In a direct comparison - 
there isn’t any! 


MICROTEC” 

RESEARCH 


We’re Functional and Fast 
and Serious about our 
products. We’ve been providing flexible 
and economical solutions for software 
developers since 1974. 

Beginning with product concept, 
through development, quality assurance, 
and post-sales support - Quality, 
Compatibility and Service are the 
differences which set Microtec 
Research apart from others. 

If you're a serious software developer, 
shopping for software development tools, 
call or write today for more information. 
800-551-5554 In CA call (408) 733-2919 


No matter what Pascal or chip you choose, 
recompile with the fully compatible, 
across all implementations, 

Professional Pascal. 

We were never accused of humility - only 
solid software development tools. 
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930 Freadom Circle. Suite 101. Santa Clara. CA 95054 Mailing Address: P.O. Box 60337. Sunnyvale., CA 94088 


^rutessional Pascal is a trademark of MetaWare. Inc. 


Microtec is a registered trademark of Microtec Research. Inc. 


Microsoft is a registered trademark of Microsoft Corporation. 
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i4s sophisticated as they are, you'd think monitor Fortunately, Amdek can. With the longest 

companies could solve a simple problem: keeping warranty in the industry Namely, two years on all 

customers happy parts and labor. And three years on the CR T. 

Even simpler, our warranty applies to every 
monitor we make, from our new Color Series to our 
amazingly popular Video Series. 

And Amdek's own trained technicians make 
repairs quick and professional. 

So when you're shopping for a monitor, look 
at the quality Amdek guarantees you, years after you 
leave the store. 

. According to our figures, it really adds up. 

amsMomm 

Amdek Corp.. 2201 UvelyBlvd, Elk Givve Village. IL 60007, 312/595-6890, Telex 280803. 


© 1985Amdek Corp. 
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